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Electric Radio is all about the restoration, maintenance, and 
continued use of vintage radio equipment. Founded in May of 1989 
by Barry Wiseman (N6CSW), the magazine continues publication 
for those who appreciate the value of operating vintage equipment 
and the rich history of radio. It is hoped that the magazine will 
provide inspiration and encouragement to collectors, restorers 
and builders. It is dedicated to the generations of radio amateurs, 
experimenters, and engineers who have preceded us, without 
whom many features of life, now taken for granted, would not be 
possible. 

We depend on our readers to supply material and photos for 
ER. Our primary interest is in articles that pertain to vintage 
equipment and operating with a primary emphasis on AM, but 
articles on CW, SSB, and shortwave listening are also needed. 
Photos of hams in their radio shacks are always appreciated. We 
invite those interested in writing for ER to write, email, or call. 


Regular contributors include: 
Chuck Teeters (W4MEW), Jim Hanlon (W8KGI), Tom Marcellino 
(W3BYM), Gary Halverson (K6GLH), David Kuraner (K2DK), Bruce 
Vaughan (NR5Q), Larry Will (W3LW), Dave Gordon-Smith (G3UUR), 
Mike Bittner (W6MAB), D.S. “Jeep” Platt (K3HVG), Jeff Covelli (WA8SAJ), 
Joe Long (WA2EJT), Jim Riff (K7SC), David Ishmael (WA6VVL), George 
Misic (KE8RN) 


Editor’s Comments 


Bob Grinder, K7AK, SK 

I have just learned that Bob Grinder (K7AK) 
passed away suddenly at his summer home in een 
Kennebunk, Maine. Bob wasa regular contributor —— aa. hom — 
to Electric Radio, writing 59 articles over the =_i fk — dail 
years, the first one appearing in the August 1996 
issue #88. Bob was our ER historian, and he 
specialized in the series Milestones in the History of Amateur Radio, which had 16 
episodes. I hope to have more about Bob in a future issue, and I have been told that 
his last article on the Collins 180S-1 antenna tuner was almost completed. I hope 
to be able to present the article in a future issue. 


There is a nice lineup of articles this month. Jim Hanlon has restored a Stancor 
10-meter AM mobile transmitter he found recently, two articles are about vintage 
6-meter or VHF amateur radio, which is an area that’s not had a lot of exposure in 
Electric Radio. Joe Long has a nice article on a rare HF receiver, the R-138. Joe’s 
article has a great perspective on ham radio in the early 1950s. Steve Johnson 

"presents additional HW-16 mods, and George Misic talks about some reasons why 
some manufacturers lasted longer than others. In the Restoration Corner, Whit 
Reeve has some important information about current probes and unsafe wiring 
practice. 

Part 3 of the Hammarlund HQ-180A series has been rescheduled for the October 
issue. 
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Cover: Joe Dozpat (WA3UVP) fires up on 40 meters for a first-time “CQ” with 
his new AM/CW station. This small overview of the station shows some of the 
| classic gear Joe has collected, tested, repaired, and now is operational and ready 
for some fun on the bands. Out-of-view is a TS-820, which will be replaced with 
-a DX-100B that will soon be coming off the repair bench. 


A Ten Meter AM Mobile Pair: 
The Stancor ST-203A and the Gonset 10-11 


By Jim Hanlon, W8KGI 
PO Box 581 

Sandia Park, NM 87047 
w8kgi@arrl.net 


Back in the late ‘40s and early ‘50s, at 
least around Cincinnati where I was 
growing up, ten meter AM mobile was 


really going strong. It was certainly as 
popular as two meter FM mobile is today. 
There was a lot of local activity, from 
both fixed and mobile stations. Sunspot 
Cycle 18 was providing a lot of 10 meter 
DX propagation, and it was not at all 


Figure 1: Here is the Stancor ST-203A Mobile Radio-Phone with the Gonset 10- 


unusual for my Elmer, Northern 
Kentucky Council Boy Scout 
Commissioner Willard A. Friend 
(W4KKB), to work stations all over the 
country while he was transporting a 1950 
Ford full of kids out to the Gunpowder 
Creek Scout Camp where we were 
building a cabin to house the caretaker 
and his family. Will’s transmitter was 
home-brew, using a 5763 40-meter 
crystal oscillator/doubler, another 5763 
doubling to 10, and a 2E26 final 
amplifier. It was modulated by a pair of 
6V6s driven by a war surplus T-17 carbon 


11 converter to the left. On the Stancor, the two knobs on the upper left are the 
AMPlifier tuning and the ANTenna tuning controls. The left-hand switch, S1, cuts 
the 2E26 screen grid B+ line enabling the meter to see only control grid drive or 
total cathode current. The center knob is the OSCillator tuning control. The right- 
hand switch selects one of two crystals. A T-17B carbon microphone is plugged in 
to the upper jack. The lower jack is for a milliammeter. 
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Figure 3: Stancor ST-203-A Schematic, Dated February 19, 1948 


microphone. The rig and its surplus PE- 
103A dynamotor occupied the shelf at 
the back of Will’s trunk and fed a quarter- 
wave whip ona Master Mobile mount on 
his back bumper. Receiving was via a 
Gonset 10-11 Converter feeding the car 
radio. 

[ve always had a warm spot in my 
heart for 10 meter mobile because of 
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those days. So when a Stancor ST-203A 
came up on eBay a few years ago, I made 
a low-ball bid for it and wound up being 
its new owner. 

The Stancor ST-203A is one of the 
commercial 10 meter mobile rigs that 
were available back then, in its case from 
1948 through 1954. As you can see from 
its picture (Figure 1), it’s just a little guy, 
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Figure 3, Right: Walter Ashe’s classic AM-mobile equipment ad ran in the April 
1950, QST, and shows a lot of mobile equipment including the Stancor ST-203- 
A, the PE-103A dynamotor, the Gonset 10-11 converter, Master Mobile mounts 
and antennas, The Harvey Wells TBS-50 transmitters, a Lysco Mobile Transmitter, 


and a Lysco Mobile VFO. 


only 5-34” high, 7-5/8" wide, and 6” 
deep, making it small enough to mount 
easily on your car’s transmission hump as 
well as in the trunk. It even has mounting 
latches on the side and a handle on top of 
the cover in case you want to carry it from 
your car to your house. Like Will’s rig, it 
was designed to take advantage of the 
PE-103A dynamotor which would crank 
out 500 volts at up to 200 mA from 
either a 6 or a 12 volt battery supply and 
to use a T-17 carbon microphone. The 
rig sold for $44.70 as a kit (less tubes and 
crystals), a PE-103A dynamotor or an 
equivalent could be had for less than 
$10, a T-17B mike for $1.25, an antenna 
and mount for $10.72, and the Gonset 
Converter was $39.97. So, one could get 
on 10 meter mobile fora pretty reasonable 
$110 or so, which was about the cost of 
a Harvey Wells Bandmaster TBS-50C or 
a “new” BC-348 receiver of the era. 

As you can see from the schematic, the 
ST-203-A is a pretty simple and 
straightforward rig. The RF section has 
just two stages, a 6V6 40-meter crystal 
oscillator and doubler and a 2E26 
doubling amplifier with 10-meter output. 
Switch S1 allows the selection of either of 
two crystals plugged into the transmitter. 
The manual explains that “in designing 
the ST-203A, the 2E26 was tried both as 
a straight amplifier and as a frequency 
doubling amplifier. By operating the tube 
far into the Class C region (approximately 
eight times cut-off) and supplying 
sufficient RF excitation to the grid (easily 
obtained from the 6V6 oscillator), a plate 
circuit efficiency in the vicinity of 70% 
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was attained, comparing favorably with 
the degree of efficiency expected from a 
straight amplifier. Therefore, it was 
decided to take advantage of the extra 
stability (freedom from self-oscillation) 
offered by a frequency doubling stage 
and at the same time complete the process 
of frequency multiplication required to 
deliver the desired output channel 
frequency.” For what it is worth, while 
running the rated 25 watts input, I was 
only able to get about 8 to 10 watts 
output, not the 17 or so watts output 
suggested by the manual. I did try several 
different 6V6 oscillator tubes, none of 
which were particularly “hot” according 
to my tube tester, and the best of them 
gave me only marginal grid drive to the 
final and lower amplifier output. I'll just 
have to keep an eye out for a better 6V6 
when I go to swapfests and hamfests. 

“Power output from VT2 (the 2E26) is 
transferred to the antenna system by 
means of a pick-up winding inductively 
coupled to the ‘cold’ end of plate coil L3 
and by variable tuning capacitor C10, 
which adjusts loading of the antenna 
system upon the RF amplifier. Contacts 
#1, #2 and #3 of relay RY switch the 
coaxial antenna line between the output 
of the transmitter and the input of the 
receiving equipment in accordance with 
the push-to-talk actuation.” 

For tune up, a milliammeter plugged 
into jack J1 will show amplifier grid 
current only with switch S2 in the screen 
open or full cathode current with S2 
closed. With the switch open the oscillator 
is tuned for maximum grid drive. Then, 
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with the switch closed, the amplifier is 
resonated and loaded by adjusting C8 
and C10. The rig may be loaded to 65- 
mA cathode current corresponding to 
55-mA plate current. 

The audio section of the ST-203A is 
also quite simple. The modulator tubes 
were intended by Stancor to be a pair of 
6V6s. By the time it got to me, my rig had 
a pair of 6F6s instead. The 6F6s have the 
same socket pinout as the 6V6s and work 
just fine, and my junk box didn’t yield a 
good pair of 6V6s as I mentioned, so I’ve 
left the 6F6s in the circuit. “A 6J5 triode, 
VT-3, is employed in a grounded-grid 


speech amplifier circuit. Since the 


microphone connects in series with the 
tube’s cathode circuit, exciting current is 
automatically furnished to its carbon 
button. In addition, the cathode 
impedance of VT3 approximates that of 
the microphone element eliminating the 
need fora microphone transformer.” The 
resulting audio modulates the final to an 
acceptably high percentage according to 
my scope. 

On the air the ST-203A sounds much 
like any other rig of its day using a T-17B 
carbon microphone. I wouldn't dare call 
it “high fidelity,” but it certainly is 
“communications quality.” It’s right at 
home on 29.0 MHz with its crystal on 


Figure 3: The ST-203-A with its top cover off, showing the 2E26 final at the left, 


the 6V6 oscillator at the right, the 6C5 first audio tube behind the crystals, and 
the 6F6 modulators between the two transformers in the rear. 
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Figure 4: Underneath the chassis of the ST-203-A, things are compact but not 


overly crowded. 


7250, and I’m looking forward to making 
some 10 meter AM contacts when the 
band opens up. 

Also in the picture is a Gonset 10-11 
converter. I don’t have a schematic for 
you (perhaps some kind soul will send 
me one, since this 10-11 has a couple of 
mods I may want to back out), but it’s 
basically just the “front end” of any 
communications receiver of its day. It 
has a GAK5 RF amplifier, a pretty hot 
tube for the day, driving another GAK5 
as a mixer, and a 6C4 local oscillator. 
The converter output is at 1500 kc, a 
convenient spot to tune your car’s 
broadcast receiver to. The switch on the 
left-hand side of the converter panel turns 
power on and off and switches the 
converter in or out between the broadcast 
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antenna and the broadcast receiver. The 
converter usually borrowed its B+ from 
the car receiver, and got 6 volts for 
filaments from the car battery. According 
to the dial, the converter tunes from 26.4 
Mc to 30.4 Mc, thus covering both the 
11 meter band and the 10 meter band. 
Back in 1950, 11 meters between 26.96 
and 27.23 Mc was set aside for doctor’s 
RF diathermy machines, but hams were 
also allowed to use it, ducking in between 
the buzzy, drifty diathermy signals. Will 
used one Gonset 10-11 in his car and 
another on his BC-348 at home. 

Now all I need is Will’s 50 Ford and 
Ill be all set for some 10 meter AM 
mobile work. 


ER 
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The Tale of Two Heath Seneca VHF-1 Transmitters 


By Larry H. Will, P.E., W3LW 
1055 Powderhorn Drive 
Glen Mills, PA 19342 


lhwill@verizon.net 


Introduction 

While in High School, I saved enough 
money and ordered a Heath Seneca AM/ 
CW kit rig for 6 and 2 meters. I still have 
that rig, still setup for use, and last used 
for some AM DX contacts in the winter 
of 2000-2001 “F” layer DX on 6 meters, 
where contacts would occur for many 
days in November through January here 
in the Northeast that winter. Back in 
1959-1961, when I was a student at 
Capitol Radio Engineering Institute 
(CREJ) in Washington, DC, the Seneca 
was used with my Hallicrafters SX-100 
and a home built 2-meter converter for 
regular weekly CW meteor scatter tests 
between Harry, KINFS, SK, in South 
Weymouth, MA, and me in northwest 


Washington, DC. We each used a single 
Telerex 11-element, 2-meter beam at 
about 45 feet. As I remember, the 
receiving converter at the KINFS end 
was an Ameco 2-meter rig with a 6BZ7 
cascode front end. Even with these modest 
stations, on most schedule nights, we 
usually could hear short burst pings but 
never actually got enough fora confirmed 
QSO. The. Seneca, fromthe = actory, 
utilized controlled-carrier screen 
modulation. Later on, I built an EICO 
730, 50 watt, plate modulator kit to use 
with the Seneca. I'll cover the circuit 
changes needed to incorporate high level 
plate modulation later on. 

In my list of things to restore, and since 
Bill, K3JPB, also had a Seneca that was 
originally owned by Lew, WILI, these 


two units came up next in my queue. 
Besides, it’s more fun to do two at a time. 
This project started in January 2010 and, 
for many reasons was finally completed 


Figure 1: These are the two Heath Senaca transmitters before work began. 
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Figure 2: Top view shows the initial unrestored condition. 


in December 2011. 

The K3JPB unit had not been used for 
probably close to 40 years but was stored 
fawamcican ‘barn, l he sturdy ‘sealed 
construction of the Seneca by Heath made 
fora “mouse free” set. Neither transmitter 
had any significant mouse damage and 
the steel chassis and aluminum modules 
are all in pretty decent shape. The barn 
unit definitely is not as clean as the 
W3LW one. 

A visual inspection showed that almost 
all small value capacitors were ceramic. 
The only paper capacitor is 0.2 pF, 200 
VDC, used as frequency compensation 
in the screen modulator. I decided to 
replace that cap as a precaution even 
though I saw nothing unusual in 
preliminary bench tests of both 
transmitters as received. After removal 
and checking, the “black beauty” style 
capacitor was no worse for wear and 
really did not need to be replaced in 
either rig. 

I remembered that the frequency 
stability of the Seneca in CW and AM, 
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when utilizing the 
VEO) i was iototally 
unacceptable. I 
thought that this 
would be a good time 
to investigate both 


VFOs and see if any 


improvements could 


be made. 

The following 
comments apply 
equally to both 


transmitters. Listening 
to the CW note on a 
communications 
recelver; 1t © was 


apparent that the note 
was “raspy” on VFO 
but acceptable when operating crystal. 
Looking with the spectrum analyzer, the 
noise turned out to be a phase or FM 
modulation component at a fairly low 
level. Checking the supply voltages to 
the 6AUG6 VFO, which operates between 
8 and 9 Mes in two different bands, | 
found nothing unusual. The 0A2 
regulated oscillator screen voltage was 
very quiet. There was about 0.5V P-P 
120-CPS AC on the +300 V supply 
feeding the VFO 6AU6 plate but adding 
more capacity and reducing that ripple 
made no discernible improvement. 
Running the filament on DC didn’t help 
either. In addition, the transmitter chassis 
and VEO tube are quite sensitive to 
microphonics, so even the small amount 
of mechanical vibration from the power 
transformer could have been causing the 
trouble. I thought it best to remove the 
VFO assemblies and inspect and repair 
them as needed to see if the design needed 
changing or just repair. 

With many years of experience with 
the Seneca, several items, besides the 
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VFO, needed attention. They include 
failure of the T/R relay, a terminal strip 
as part of the 600-volt supply feed, early 
function switch failure, and more. | will 
cover these as we go along. 

The first step was to bring both units 
up slowly to check and reform the 
electrolytics. The main power transformer 
and the swinging choke on the HV supply 
and the power components associated 
with the 300-volt supply were just fine. 
Initial testing with RF showed that many 
switches and control shafts were binding 
or very hard to turn. RF output was 
erratic on both bands and in both units. 
It was time to remove the front panel. 

A comment is in order here regarding 
the Heath instruction book. This set is 
very mechanically intensive and, as usual, 
the Heath documentation is up to the 
task. I don’t recommend disassembly and 
reassembly without the complete kit 
instructions. Heath figured out a method 
that made an extremely complicated 
mechanical assembly process work very 


well if the instructions provided by Heath 


are followed. The only really tricky area 
is the rethreading of the VFO tuning dial 
cord, if needed. 
The VFO Assembly 

Heath took the concept of the VF-1 
HF VFO and built a very compact 2- 
band unit for the Seneca. In the VF-1, 
the basic VFO operates on 160 meters 
for Band One with only a multiplication 
of up to 3x. In the Seneca, the VFO starts 
out in the 8-9 Mcs region and the 
multiplication required is 6X on 6 meters 
and 18x on 2! Herein lies the problem. 
Even if drift was held to 100 CPS, that 
equals a total of 1800 cps on 2 meters. 

An item on the Boatanchors Internet 
Reflector! from March 18, 2007, 
indicated that, for the VF-1, replacing 
the GAUG with a 6AH6 improved the 
VFO drift problem. I tried that approach 
on the Seneca and found a similar 
improvement. See Tables 1 and 2, page 
16. 

However, the improvement was not 
sufficient, in my view, fora 6 and 2 meter 
transmitter. After I had pretty much 


Figure 3: The Senaca VFO assembly has been removed from the chassis. 
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es 


Figure 4: The VFO assembly is apart for rework. 


decided that the tube change was about 
all I could do for an improved VFO short 
of either a complete re-design or the use 
of an outboard unit. Electric Radio 
published an article by Tom Marcellino, 
W3BYM, in May 2011 for a new solid- 
state analog VFO design for the lower 
bands*. After reading that article, | 
thought maybe the conversion of the 
VFO to solid state would help. However, 
after 6 months off-and-on the project, 
with only aslight improvement in stability 
coupled with a loss of good tracking, I 
concluded that the only way to have a 
VFO at least good enough for AM, 
particularly on 2 meters, would be to 
build a synthesized unit with low phase 
noise. 
Repairing the Known Seneca 
Problems 

In both units, the main power 
transformer and the two filter chokes 
were in good condition as well as the 
associated filter capacitors. Random 
checking the resistors found almost none 
that were candidates for replacement due 
to aging, so I started on the known 
problems. 

The function switch is a 4-position 
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rotary that turns on the 
main AC power and also 
selects between Standby, 
CW ana Phone. The 
Standby position is 
between the CW and 
Phone positions. The 
Seneca, like many other 
transmitters of that era, 
utilized 120 VAC for 
keying the internal T-R 
belayy / thre 
external antenna relay 


required 


and the optional external 
phone push-to-talk relay. 
The internal T-R relay, with 2 sets of 
Form C contacts, completes the power 
300V and 600V 
transformer winding center taps to 
ground. While Heath included a snubber 
consisting of a series string of a .01pF/ 
1600V cap in series with a 10-k, 1-watt 
resistor from the B+ transformer 


transformer’s 


secondary center taps to ground, there 
still was a noticeable arc on the relay 
contacts, particularly the GOO0V section 
that eventually destroyed the internal T- 
R relay after repeated switching from 
Phone back to Standby. I replaced the 
original internal T-R relay with a plug-in 
Potter and Brumfield KA-1319 3PDT 
120 VAC unit. Figure 5 shows the new 
11-pin Amphenol socket with the new 
relay in place. In mounting the new relay 
be sure it clears the band switch linkage 
coming from the band switch knob 
behind the rear mounting standoff. In 
the CW mode, the 600-VDC supply 
turns on when the function switch goes 
from Standby to CW, but the finals draw 
only about 50 mils until the key jack keys 
the 2E26 driver/multiplier cathode to 
ground for transmitting. This sequence 
results in little impact on the T-R relay 


September 2012 11 


contacts. In phone 
mode and _ because 
push-to-talk switches 
120 VAG Vale wae 
common to just use the 
function switch to do 
the heavy lifting and 
that caused the early 
demise of the T-R relay 
contacts and eventually 
the function switch 
itself. The simplest 


solution here is to add 


an external second low 
voltage relay keyed by 
the microphone PTT 
that then actuates the 
120 VAC circuit for 
phone transmission. I 
don’t advocate 


switching 120 VAC 


with the microphone 


Ss 


Figure 6: This is a closeup view of the repairs to the high voltage circuit. 
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PTT button. 

Under the chassis, in the area in front 
of the modulator tubes, there are several 
standard solder type terminal strips 
associated with 4 of the precision meter 
resistors and also with both the 300 and 
600 VDC power leads. In both rigs, 
terminal 5 of Heath’s designation 
terminal strip “DD,” holding 600-VDC 
wiring, failed with a permanent carbon 
trace to terminal 4 and had to be replaced. 
The failed connection includes a single 
blue wire and the red wire from the 600V 
DC supply filter choke. Rather than 
replacing the whole strip, I cut out the 
bad section of the phenolic terminal strip 
and transferred the two wires to a new, 
small, 6-32 ceramic standoff mounted by 
a new 6-32 clearance hole, as shown in 
figure 6. 

I did spot checking of various bolted 
ground points, such as tube sockets, 
grounded variable caps, bypasses, etc., 
and shielded box hardware. Some needed 
a bit of tightening but most were fine. 
The machine screws connecting the flex 
jumpers to the PA plate circuit’s output 
section swinging link were somewhat 
loose and they too were tightened, but 
not so much as to crack the phenolic. 

Finally, the approximately 3-2" long 
by %4” O.D. phenolic shaft that is used to 
operate the plate tuning capacitor had 
developed a “set” over the years due to 
the tension from its associated dial cord 
drive. This is a separate shorter dial cord 
than that used by the VFO and it connects 
the front panel “Final” knob to the small 
variable capacitor mounted ona phenolic 
plate inside the PA cabinet. I ordered a 
length of new rod material from 
McMaster Carr in New Jersey? and 
replaced the existing rod. This change is 
best accomplished while the front panel 


is removed from the chassis. 
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The Hardest Part of the Restoration 

The complete cleanup, realignment of 
shafts, and minor lubrication of moving 
parts requires that the Seneca front panel 
be taken completely off the chassis. The 
band changing linkage, besides the band 
knob itself, involves 6 other shafts, two 
of which are associated with the VFO 
and crystal oscillator/multiplier modules 
that are mounted to the front panel. The 
remainder of the shafts that are connected 
to the linkage are part of the main chassis 
assembly. Removing and reinstalling the 
front panel is made a lot easier by doing 
the Heath assembly instruction generally 
in reverse, particularly with respect as to 
where-and-how the coupling hardware 
to the VFO and crystal oscillator modules 
is disassembled and reassembled. I found 
that for reliable band change action and 
contact centering, slight adjustments had 
to be made on some parts of the linkage, 
after the assembly was back in place and 
the front panel tightened down. 

If there is a need to remove the VFO 
module, the disassembly process also 
requires that the dial cord that connects 
the VFO, the “Frequency” knob, and the 
slide rule dial be unhooked. Even with 
the good Heath instructions, at least this 
time around, it took me three attempts to 
restring that cord correctly. Using sticky 
tape to keep the cord on the drum helped 
a lot. Be sure that there are 3 complete 
turns of the cord around the main tuning 
shaft as called out in the Heath instruction 
manual, otherwise you will have another 
chance to practice the maneuver. 

Occasionally I have noticed what 
appears as a weak spurious tone when 
operating in “Crystal” mode and tuning 
the “Buffer” capacitor for peak on “Grid 
1” setting. Checking around the crystal 
oscillator and experimenting with 
bypassing and lead dress, I have been 
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unable to eliminate the problem. It can 
be eliminated, at least temporally, by 
approaching the peak from the fully 
clockwise direction of the “Buffer” knob. 
AC Power Cord Replacement 

One of the two rigs has the then- 
Heath-standard 2-fuse, 2-wire power 
connector. Much has been written about 
whether these plugs are safe. It is if, and 
only if, one maintains an earth (safety) 
ground to the chassis. The Seneca has a 
large ground screw on the chassis rear for 
that purpose. For those who wish to 
utilize a standard 3-wire polarized plug, 
you have to add provision for an 8-amp, 
3AG fuse. The rear panel is tight in that 


area but it’s possible to add a chassis 


mount fuse holder if terminal lug “KK” is 
repositioned, see figure 7. If this option 
is taken, then it is important to be sure 
that the fuse and the on-off controlled by 
the function switch are wired into the 


Figure 7: The new chassis mounted 
fuse holder is in the right-center of the 
photo. 
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black wire from the power cord. 
Reviewing the VHF-1 schematic in the 
Heath manual, the heavy white wire from 
the function switch, appearing on 
terminal 2 of KK, should be connected to 
the new power cord black wire through 
the new 8 amp fuse. The white wire from 
the power cord then goes to terminal 3 of 
“KK” that connects to the other side of 
the power transformer primary. Terminal 
strip KK was remounted in the same hole 
that is used by one side of the 8-pin 
accessory socket using a 6-32 x ¥%2” pan 
head screw, lock washers and nuts, so it 
clears the 3AG fuse retaining nut. The 
existing hole for the power cord was 
enlarged to accommodate the fuse holder 
and a new 3/8" hole drilled in the rear 
panel for the line cord. The location has 
to be carefully selected to clear the cutout 
in the cabinet rear on the left end as 
viewed from the rear. The actual wiring 
arrangement should be confirmed in the 
unit being modified before making any 
changes. 
Backwave 

When operating on CW, a significant 
backwave was always heard by nearby 
stations when the key was up. The Seneca 
applies power to the multiplier stages as 
soon as the function switch is set to CW. 
With a key plugged in, the cathode of the 
2E26 is connected to ground only when 
the key is closed. When operating on 6 
meters, both sets were indicating up to % 
to % of a watt in the output with the key 
up. I was able to reduce this to a level 
that, at least, did not deflect a 50 watt 
slug in the Bird wattmeter by slightly 
relocating the 2E26 grid-bias choke a bit 
further away from the power lead from 
FI 14 »inside ‘of the (2E2Giior 
compartment. The backwave was not a 
problem on 2 meters; I think that because 
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the’ 226 acts as. a 
doubler there, and that 
doubling minimized 
any leakage into the 
final with the key up. 


Modification for an 
External Modulator 


Dheeseveca Scan 
easily be modified to 
utilize high-level 


modulation with the 
rig in CW mode by 
cutting the 600 VDC 
circuit after the 20-k, 


25-watt bleeder 
resistor, R-32, and the 
PA wplare 


voltage Figure 8: Shown in the highlight area, the scope probe tip 


resistor, R20, a 1-Meg and the ground clip are connected together to form a 
precision, but before neutralization probe loop. 


the feed to the plate current meter switch 
and associated current resistor. I used 
pins 1 and 7 on the accessory socket with 
an external jumper for normal operation 
to permit this mode. I did not include 
any provision to short out the modulation 
transformer secondary when operating 
on CW. I simply just replaced the 
modulator feed with the existing plug 
jumper. 
Time for Test Firing 

The transmitter should be tested and 
aligned per the factory instructions. | 
recommend checking the neutralization 
even if the 6146 tubes are not replaced. I 
found the book’s neutralization procedure 
works as advertised. Perform 6 meters 
first. | have a wideband scope here and a 
simple loop is made out of the 10x scope 
probe and the ground clip, see figure 8, 
the short ground clip goes to the probe’s 
tip. Placing it near the open PA box area 
made adjusting ‘the’ two (séts!of 
neutralizing stubs a snap. I used a 50.7 
MHz crystal for the 6 meter frequency 
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and a 145.519 crystal for 2 meters. 

I do not recommend sampling at the 
RF output connector because that point 
did not give a good indication of 
neutralization. Use the method called 
out by Heath in the VHF-1 manual. A 
dry Popsicle® stick was used to bend the 
links. Don’t forget to unsolder the +600V 
plate red wire from the PA cabinet feed- 
through FT-15 as well as the two orange 
6146 screen voltage wires on FT11. 

After completing 6 meters, resolder 
the wires, tune up on 2 meters, and again 
disconnect them for performing the 2 
meter band neutralization. During the 
checkout process I did encounter two of 
the 6146 tubes that were gassy. 

VFO Alignment and Tracking 

Confirm the 6 meter VFO calibration 
and tracking from 50 through 54 MHz 
per the Heath manual. On 2 meters, 
there is only one adjustment to set the 
dial at 144 MHz. There is no provision 


for end-to-end tracking on 2 meters. 
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Correct Tuning of PA Using 
Controlled Carrier Audio 

The Seneca provides surprisingly good 
audio, albeit with the “pumping,” 
depending on the receiver AGC. To get 
the best sound from the rig, I always 
tuned the PA output by first starting with 
loose coupling, then dipping the “Final” 
knob for minimum. Next, I increased 
coupling enough so as to see power 
output. Then I would adjust the “PA 
Loading” for maximum power while 
continuing to re-dip. Once that was done, 
then increasing the coupling to the 
recommended 235 mills, should be able 
to be accomplished without any more 
adjustment of the loading. Following this 
procedure gives good audio. A high-Z 
mic, like a D-104, will run the indicated 
PA plate current to approximately 200 
mills. To see the true peak-output power 
you ll need a peak reading wattmeter like 
would be used on SSB. In both CW and 
AM, the PA idling plate current should 
be about 50 mills. There is no bias 
adjustment. If idle current is way off, 
check the GAQ5 clamp tube and circuit 
or look for a gassy 6146. 

Drift Tests 


Here are the results of two drift tests I 


50,006.5 kes 
50,004.1 


AR bea aioe hal 


TOTAL | -16.5 kes 
ON 2M | =-49.5 kes. 


Table 1: Drift vs. Time from a Cold 
Start 
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50,098.7 kes. 
50,097.0 
50,095.41 
50,094.0 
OS | 


20.0 0,093.1 


a 
50,091.9 
50,091.9 
5 
. 


a ee 
TOTAL | -6.87 kes 


Table 2: Drift vs. Time, Same VFO 
but with a 6GAHG Installed, For the 
6AH6, Ip = 7.4 ma and Isg = 1.9 ma 


conducted. Table 1 shows the original 
VEO from a cold start with the room 
temperature at 64 degrees and the B+ at 
270: VDG: 

As you can see, the settling time for 
reasonable VFO stability is in the order 
of 45 minutes, but the total drift is halved 
by use of the GAH6. Further improvement 
in drift could probably be had by: 
Allowing continuous operation of the 
filament; and/or employing a relay 
switching arrangement to keep steady 
current through the VFO oscillator when 
the rig is in standby. 

Allin all, even with the limitations, the 
Heath Seneca makes a good low power 
CW or AM rig for the lower two VHF 
bands. 

Footnotes: 

1. boatanchors@mailman.gth.net 

2. See ER #264, Page 18, by W3BYM 

3. www.McMasterCarr.com, Part 
Number 8470K73, Machinable Garolite 
Rod (LE) 
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Six Meter AM and Brooklyn’s Original 
FM Repeater 


By David Kuraner, K2DK 
2526 Little River Road 
Haymarket, VA 20169-1206 


wa2vlf@gmail.com 


Return with us now to those thrilling 
days of yesteryear when the Tennessee 
Valley Indians (the 1960's eraeuphemism 
for television interference, TVI) 
“attacked” TV channels 2 through 6 as 
hams operated 6 meter AM. The 
“massacre” was horrendous and facilitated 
by the faults of the consumer grade TV 
tuners and the existing technology to 
develop a stable RF carrier on 50 MHz. 


Almost all 6 meter equipment started 


above, which tripled to 25 MHz and 
then doubled in the next stage to 50 
MHz. Whether home 


commercial, the tuned circuits were not 


brew or 
adequate to filter out harmonic energy 
that was produced and escaped into the 
antenna every 8.334 MHz, well into the 
lower VHF TV channels starting with 
channel 2, 54 to 60 MHz. If that weren't 
enough, just the density of living in an 
urban environment with transmitting and 
TV antennas within feet of one another, 
transmitters produced RF fundamental 
overload of the TV tuner, blocking TV 
reception to your neighbor. He was not 
a happy camper! 

Still, 6 meter AM was popular for a 


with an oscillator on 8.334 MHz, or 


Bill Paternak, le 


1970 or 1971? 
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ft (as WA2ZHVK, now WAGITF), 
and Larry Levy, right (WA2INM, SK) , shown 
possibly working on the repeater c.1969 or was it 


number of reasons including 
its use by the Radio Amateur 
Civil Emergency Service 
(RACES). As the legendary sun 
spot cycle of the late 1950’s 
waned, during the evening, 
when most amateurs became 
active, the DX bands were 
closed. Forty meters, which 
remained open, was wall-to- 
wall broadcasters. Seventy-five 
meters, was a zoo. I personally 
found 20 meters to be usable, 
but only for local contacts. Six 
meters was a great band for 
local contacts that lead to 
lifetime friendships. It even 
offered occasional DX. 
During my junior year in 
high school, I met Larry Levy 
(WA2INM, SK), who later 
became one of the co-founders 


of the Kings County (Brooklyn, 
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NY) Repeater Association (KCRA). He 
already had published numerous articles 
in Wayne Green’s 73 magazine and in 
CQ magazine. Larry would build things 
like a 4-400 AM linear amplifier for 6 
meters. Just the thing you needed to 
propagate those 8-MHz-apart harmonics 
and spurs into the neighborhood TVs. 

Larry and I did a bit of horse trading. 
For whatever reason, he wanted my low 
band transmitter which was a Globe Scout 
680A. Somehow I wound up with his 
EICO CB transceiver, now converted to 
6 meters, along with a beam and rotor. 
After using this thing for a few days, I 
received a QSL card from someone 5 
miles away. I was coming in very clearly 
on his TV’s channel 2. And later, with 
more traditional 6 meter equipment, the 
TVI situation did not improve much. 
But many friendships were made on the 
“magic band” of 6 meters which continue 
to this day. More importantly, many of 
these people became the nucleus for 
KCRA and one of the most unique early 
repeater projects. 

What follows is the story of this 
pioneering project. The story is pieced 
together from the memories of three of 
the major participants, Bill Pasternak 
(WAGITF), Abe Schwartz (WB2PQR) 
and I. This started because Bill agreed to 
present, via video conference, the early 
history of KCRA at their club meeting, 
Februaty: 21. 2019 (The: three cies 
chatted via email, Skype and landline. 
During the hours we relived this 
adventure, we triggered each other’s 
memory and realized that sometimes what 
one remembered, was not exactly what 
the others 
interesting exercise in the human 
condition, but brought on by the fact 
that each was not always involved in 


remembered. A most 
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every aspect of the project. 

A reoccurring theme in this story is 
lack of funds to do the job properly. 
Larry always said that the suffix of his 
call” INM” stood for “I Need Money.” 

The Pain That Started It All 

No, it was not TVI but it was Larry’s 
abscessed tooth which got him referred 
to Dr. Eugene Schlagel, K2AKV. His 
office was located in the Williamsburg 
Bank Building. This was the tallest 
building in Brooklyn with its dome-like 
top over 600 feet above average terrain. 
It was dwarfed by the skyscrapers of 
Manhattan, but perfect for coverage 
within the NYC borough of Brooklyn. 
Somehow, in the twilight state of Larry’s 
sedation, the repeater idea was conceived. 
Gene obtained permission from the 
building authorities and all we were asked, 
was to re-reimburse them for electricity 
at about $10 to $15 each month. 

The original organizing group consisted 
of myself, Larry, Gene, Bill (who was a 
business partner of Larry and my friend 
from the 6 meter AM days) and Tom 
Lifland (W2RFU, and lawyer and friend 
of Gene). Quickly joining us was Abe 
and his friend, Stu Seit, WA2JNF. Aside 
from the doctor and lawyer, the rest of us 
were electronics professionals with 
broadcasting and two-way radio 
engineering experience. The knowledge 
was there but alas, the long green was 
not, and the issue of frequency assignment 
really made this endeavor a challenge. 

Frequency coordination for our region, 
at the time, was done by the North East 
Repeater Association (NERA) located in 
Boston. By this time the original 30 kHz 
separation channels had all been assigned, 
but may not have been utilized. Frequency 
pairs like 146.34/.94 and 146.16/.76 


were gone. So after much “negotiating,” 
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100-Watt 2-Way Radio 
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“Batter Pe etration... 


7 
Greater Coverage.-- 
—Say users of RCA 100-watt Carfone 


New RCA Carfone “Fifty” 


IN THE CITY—befter penetration 
IN THE COUNTRY—greater coverage 


In congested metropolitan areas, for example,radio-equipped 
vehicles can operate with improved message intelligibility. 
The new RCA 100-watt Carfone mobile units for 25-54 mc 
have the power to help “‘override” the dead spots and com- 
municate from within the radio “shadows” of tall buildings 
and high hills. 


In the open country, too, RCA Carfone 100A equipment can 
provide broader coverage. It is designed to give a wide range 
and a fine signal at maximum distances, which means im- 
proved performance, throughout the system. 


You can save time and money, avoid costly back-tracking and 
give your customers a real plus in service for extra profits by 
installing dependable RCA 2-Way Radio. The RCA Service 
organization is available to help you maintain peak perform- 


commercial users just 
replaced with new 
equipment. 

With complete 
determination and 
armed with the FM 
Repeater Handbook by 
Kendale W. Sessions Jr. 
(KGMVH, SK), the 
west coast FM guru, | 
obtained the club call, 
WA2ZWP. Exactly 
why I was chosen as 
Club trustee is lost to 
everyone's memory. | 
believe that, at the time, 
I held the highest class 
license and we wanted 
full operating privileges 
for the club station. In 
those days it was simply 
a club station license. 
It was several years later 
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ance from your communications equipment at all times. Mail 
coupon below for more information. 


that the repeater license 


The RCA Carfone “Fifty” was typical mobile radio 


equipment in the mid-1950s. 


NERA assigned us the arbitrary 146.205 
input/ 146.805 output, the first in the 
nation 15 kHz channel separation. We 
believed they were totally convinced that 
it couldn’t be done and that we would 
just give up and fade away never to bother 
them again. 

Well, with all that technical talent, our 
fledgling group agreed that it could be 
done. Especially when you realized that 
the reason much of this land mobile 
equipment, available to amateurs, was 
obsolete surplus removed from service 
but easily updated. The FCC had 
mandated new equipment standards 
based on the 15 kHz channel split. Rather 
than update aging devices, most 
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application practically 
required a professional 
engineering license to 
fill out. By this point, most repeaters, 
many with telephone auto-patch, were 
established. Today’s ubiquitous cell 
phone was still three decades in the future. 
(Repeater rules changed again a few years 
later.) 

Bill, Abe, and I all remember that the 
first equipment used was a late 1950's era 
RCA Carfone mobile transceiver. (Other 
repeaters used RCA or GE devices.) It 
was all tubes, with 6146s in the final at 
100 watts output. I’m sure it was a freebee 
because I recall being associated with a 
local two-way radio shop. They had a 
contract with Motorola to replace 
equipment ina fleet of vehicles using this 


type of RCA equipment. The removed 
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RCA devices were to be destroyed so as 
never to be able to compete with Motorola 
as used equipment returning to 
commercial service. It is not clear whether 
this was an obsolete 30 kHz (wide-band) 
unit. It appeared to be still in commercial 
service, well after the FCC mandate to go 
withuithe.. 15)-kHz, (narrow-band) 
equipment. I promised that it would never 
again be used in commercial service and 
may have removed the transmitter and 
receiver subchassis—with the rest of the 
unit sent to be destroyed. We had our 
transmitter and receiver. We just needed 
to build up an AC power supply. 
Whatever we built worked, but not before 
we lost a lot of finals due to fixed biasing 
issues from the power supply. 

I recall that the repeater was assembled 
in my workshop basement, and then 
stripped so the cabinet and individual 
chassis units could be brought up the 
final stair case in the dome of the building. 
Bill recalls that it was assembled in Larry’s 
workshop. On the day of installation, we 
experienced a blinding snow storm. We 
froze while trying to install the repeater 
and its associated antennas on the 
building. Perhaps my memory is defective 
because I don’t recall that event. It’s hard 
to think about snow when you are writing 
this in south Florida and daytime highs 
are 85 degrees in February. 

Bill claims he has logbooks that 
establish the date of this repeater going 
on the air in March of 1969. Abe and I 
are sure it was more like 1970 or ‘71. It’s 
funny how everyone can remember the 
dates of the first moon landing and 
Woodstock just a few weeks later. Yet, 
among the three of us we cannot agree on 
the year this repeater first went on the air. 
But somewhere | still have a copy of the 


original WA2ZWP license. Whenever 
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it’s found, that will establish the year. 
Antennas, Duplexers and Coverage 
Issues 

As news of our efforts got around, 
more Brooklyn hams became involved. 
Two owned a small electronics 
manufacturing concern. They offered to 
purchase a duplexer so we could use the 
same antenna for transmitting and 
receiving. Many of us felt that was exactly 
what we needed and that we could make 
do with something like a simple 4-wave 
ground plane until we could afford a real 
commercial quality antenna like a Phelps 
Dodge Super Stationmaster. This was a 
multi-element vertical with lots of gain. 
Larry absolutely insisted on the Super 
Stationmaster antenna in lieu of the 
duplexer. So, our benefactors bought the 
antenna as an alternative, a decision we 
would regret because the receive capability 
not only out performed the transmit 
coverage, but we also were being subjected 
to interference from a repeater on 
146.820 in New Jersey. We just could 
not afford both! 

The coverage disparity became a real 
nightmare. Numerous combinations of 
beams and ground plane antennas on the 
transmit side were tried. We needed to 
get the transmitter foot print coverage to 
at least match the receiver in our primary 
coverage area. We tried changing antenna 
placement around the building’s dome. 
Nothing really gave us parity with receive 
and transmit coverage. We really needed 
a duplexer but they were expensive and 
the Club just could not afford it. 

The Tale of the Squelch Tail 

I quote Bill directly here: 

“Initially we had no squelch tail on the 
repeater. In our haste to get the system up 
and running, we neglected to install some 
sort of drop out delay in the Carrier 
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Operated Relay (COR). So the initial 
operation of the repeater did not sound 
like a traditional repeater but more like a 
simplex QSO between two strong 
stations. ...As soon as someone stopped 
transmitting, the repeater carrier was 
gone.” 

Rectifying the problem in the middle 
of a cold winter with equipment installed 
on an exposed freezing landing was not 
going to be easy. Their answer was quick, 
dirty, and simple. 

As soon as the streets were passable — 
remember the blinding snow storm — 
Bill and Larry went back in and installed 
a very large electrolytic capacitor across 
the COR relay to delay its dropout. The 
initial squelch tail now lasted 8-to-10 
seconds. Problem solved, until more 
moderate weather permitted fine tuning. 

The Control System 

Although the standards were not quite 
as strict as they later became, the repeater’s 
control operator and station trustee were 
responsible for the proper operation — 
no profanity, jamming etc. We had to be 
able to shut the thing down. I purchased 
some cheap wide-band UHF mobile 
transceivers from a company in New 
Jersey, Gregory Electronics. They sold 
used and/or obsolete two-way equipment 
to commercial service shops and hams. 
They were placed on another assigned 
pair of frequencies from NERA in the 
450 MHz amateur band. I also bought a 
sub-tone PL encoder and decoder. 

The UHF receiver chassis was placed 
at the repeater site with the PL decoder 
now connected to a toggle relay. This 
relay controlled AC power to the repeater. 
The transmitter was installed in my linen 
closet, which lead up to my home’s roof. 
A short piece of coax to a simple ground 
plane antenna completed that end. The 
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transmitter had the PL sub-tone encoder. 
When a carrier pulse sent the embedded 
PL sub-tone to the UHF receiver at the 
repeater site, the relay changed position. 
It either turned on-or-off the AC power 
to the repeater. It was simple. It was 
crude. And it worked — but not well. I 
was the only one with the ability to control 
the repeater. 

The building elevators, by the time AC 
power got up to the location of our 
repeater, created spikes and power 
transients from the motor-generators 
(dynamotors) and hoist motors. The PL 
decoder was sensitive to these power 
fluctuations and would pulse the toggle 
relay on-or-off. All too often, the repeater 
would be shut down without warning. | 
would get the call to turn it back on. If I 
were not home and the XYL was, she 
would be the control operator. Terry 
(WA2CAU, SK) would come to our 
rescue. Still it was not an ideal situation 
but brought about because the Club 
simply lacked the funds to do this 
correctly with a Touch Tone” system 
and multiple control points for more 
control operators. 

Narrow-Banding Issues 

It was easy to find the correct IF filters 
to tighten the passband for much of the 
commercial surplus equipment. Motorola 
had a lifetime guarantee on their IF filters. 
As I recall, you could send them back 
even if they were the wide-band type. 
You would receive the narrow-band 
version back. Bill recalls that I found a 
filter that was cylindrical in shape for the 
RCA Carfone receiver. I actually cannot 
recall because I worked on tons of 
Motorola tube equipment that used their 
Permakey™ filter. It was rectangular in 
shape, similar to, but much larger than 


the IF filters used in the Heathkit HW 
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Motorola RESEARCH” LINE... the only 2-way 


radio equipment incorporating the amazing 
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STANDARDS 


FRCS ERNE BEMART RA RT 


Morons Resmancn Lasonarorias 


sil if ; 
i REPORT TO MANAGEMENT 


STATUS? Now [N PRODUCTION ? 


DESIGN* FOR PRACTICABLE ADJACENT 
CHANNEL APPLICATIONS AT MINIMUM 
OPERATING EXPENSE. 


PERFORMANCE: 
FREQUENCY * 25-50 MC. AND 152-174 MC. 
SELETIVITY> BROAD NOSE ~ STEEP SKIRTS 
( SEE CURVE ATTACHED ) 
INTERMODULATION « EXCELLENT SUP— 
PRESSION OF SIMULTANEOUS ALTER- 
NATE & ADJACENT CHANNEL SIGNAL 


‘, 


oN nn ne tgs a 


stg eee 


\ 


San SEEEEREREn Seema 


Se 


@ Sensicon Circuit 
@ Statomic Oscillator 
@ 150-Q Cavities 


er creat 


| | 
MIXING | 
x ee © Differential Squeith System 
FREQ. STABILITY * MAINTAINED TO WITHIN | + recat eee 
=1.KC. OF ASSIGNED CENTER FREQUENCY | | ae 
FROM ~30°C TO +60°C, | | ® Capacitance Diseriminator 
FIELD TEST+ OUT PERFORMS ALL OTHERS ! es @ Bridge Balanced Crystal Oven 


@ instantaneous Deviation Control 


Here is a remarkable scientific solution to communications 
interference problems! 

Here is the radio equipment guaranteed to beat all the “buga- 
boos” in adjacent channel operations! 

Here is super-precision selectivity,.100 db. rejection at the 
near edge of adjacent channels, along with positive control of 
intermodulation interference, desensitizing, frequency drift, 
spurious responses and nuisance noise. 

Here is a vital part of all modern mobile communications 
systems—a product of the MOTOROLA Research Laboratories, 
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This early ad for the Motorola Research Line equipment appeared in a 1950 trade 


magazine. Everyone needs a “Statomic Oscillator!” 
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and SB series equipment. 

At some point, we replaced the RCA 
receiver with a Motorola “Sensicon A” 
receiver strip. This device had very sharp 
tuned cavity filters in the front end. It 
also contained the narrow-band 
Permakay filter, resolving numerous 
adjacent channel and intermod issues in 
the receiver. 

Around this time period R.L. Drake 
and other companies were either 
manufacturing or importing transceivers 
from Japan to address the rapidly 
emerging two meter FM market. They 
were all designed with the wide-band, 30 
kHz spacing. The miniature IF ceramic 
filter was manufactured by Murata. The 
first units we tried to use, such as the 


Drake TR-22 or Marker Luxury II (ML- 


2) would not reject the adjacent channels 


15 kHz away. 
Abe did the research and discovered 
that Murata made a series of 


interchangeable filters with different 
pass-bands. The “D” filter was the one 
used in the stock devices. The tighter “E” 
met our requirements. I believe that 
someone contacted their manufacturer's 
representative and received some free 
samples. Manufacturers’ often did this 
so that prototype equipment could be 
developed using their electronic parts. A 
few samples would often lead to large 
orders for these parts. The “E” filters 
directly substituted for the original “D” 
filter and worked quite well for most 
radios. 
Land Mobile Surplus 

The equipment I was most familiar 
with was the Motorola Research Line 
Twin V. Legend has it that several of the 
big “M” engineers were at a bar and that 
the original design was on paper napkins 
while getting liquid inspiration. The base 


stations and mobile transceivers used 
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separate transmitters, receivers and power 
supply strips. They were approximately 4 
Y,” wide by 14" long. 

In the mobile, these strips were placed 
side-by-side on a movable frame, which 
was locked into a case. You needed a key 
to remove the frame. The case was bolted 
onto the floor of the vehicle’s trunk. 
Cables were run from the trunk to a small 
control head with the volume, on-off, 
squelch controls and indicator lamps. 
Attached to the control head was the 
speaker and hand-held microphone. 

In the power supply strip for the mobile 
transmitter, high voltage was developed 
from a mechanical dynamotor. Before 
solid-state switching devices, mechanical 
vibrators were used for the receivers. By 
the time these units were first being 
employed by amateurs, many built, 
adopted, or otherwise modified the mobile 
power supplies to solid-state switching. 
From personal experience, the vibrators, 
which where cylindrical, about 2 inches 
in diameter and 3-2 inches long, were 
impossible to find. Direct replacement 
solid-state plug-ins were briefly available, 
but expensive. 

One story I heard involved the initial 
order for this Motorola equipment for a 
small city’s police vehicles. Still in the 
shop’s parking lot, one of the police 
officers attempted to get a radio check 
from dispatch. A soon as he keyed the 
mike the new squad car’s gas tank 
exploded. Another officer attempted to 
use a second newly installed radio in 
another new squad car to report the 
explosion. That too exploded in flames. 
In mounting the radios’ cases, the installer 
had drilled into the gas tanks. Gas fumes 
collected in the trunk and were ignited by 
the sparks from the dynamotor. 

General Electric had their Progress Line 


series, which was mechanically and 
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electrically similar. Main differences 
included the test points for tuning and 
troubleshooting. Motorola brought these 
points to one location at a multi-pin 
socket. They had a special test set with a 
meter and other devices which was used 
to quickly tune and troubleshoot the 
separate transmitter or receiver chassis. 
GE simply had plug-in test point jacks so 
that probes from a conventional 
multimeter, such as a Simpson 260°, 
could be used. 

Other GE equipment popular with 
early FM users was known as the Pre- 
Prog Line. As I recall, they were separate 
transmitters and receivers mounted in 
the vehicle’s trunk. Those that I observed 
were turquoise in color and each unit was 
about the size of a bread box. 

Most-if not all of this equipment—was 
limited to one, two, or maybe three 
frequencies. [hey employed crystal ovens 
that kept the channel crystals at a constant 
temperature. Commercial units had to 
retain close tolerance to the assigned 
channel frequency. As FM became much 
more actively used, the channel limitation 
made these units just as obsolete for hams 
as they had become for commercial use. 

As time went on, the transmitter and 
receiver strips were only useful for repeater 
use. The strips had to be mechanically 
modified to be mounted in standard 19- 
inch-wide racks. Most, by the mid-to- 
late “70s, were really showing their age 
with reliability issues and replaced by 
solid-state devices. Very little of this 
equipment survives. Thus, there are no 
photos and no real sense of nostalgia as 
there is for classic AM amateur 
equipment. 

The Framed and the Infamous 
Repeater ID 
Before the solid-state digital devices, 
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most repeaters used a mechanical coded 
wheel to trigger an audio tone. It 
embedded the station’s call sign in Morse 
code and would come on at the beginning 
of a transmission. Again, the club, of 
course, could not afford one. 

In Brooklyn, at the time, we were 
blessed with a store known as Wally’s. 
He was a character and we had a few 
other names for him. He sold electronic 
manufacturer’s surplus parts and devices, 
not WWII surplus. We found a brand 
new, but by then obsolete, 8 track tape 
deck without a cabinet. We used it for a 
recorded voice ID. The first voice used 
was Bill’s because he actually owned a 
Panasonic 8 track tape recorder. 

One of the other New York City 
repeaters was using Walter Cronkite’s 
voice. Some of their members worked for 
CBS in NYC and got him to voice their 
IDs. I worked for a local NYC radio 
station and figured a locally recognized 
voice would be perfect. The local talent I 
recruited was Malarkey McCourt—almost 
completely unknown outside of NYC. 
He was a part-time actor and radio talk 
show host. His thing was playing the part 
of the inebriated Irishman. He naturally 
spoke with a thick Irish accent. Well you 
can imagine what these IDs sounded 
like. 

One of our regular users was Bella 
Romain, WA2CZU, the wife of Stu 
Romain, WA2NNQ. She was not a 
professional but had — and still has—a 
lovely voice which was mistaken for a 
celebrity popular during the time frame. 
A local TV station owned by RKO 
General, Channel 9, had a pioneering 
children’s show in the 1950s called “The 
Merry Mailman” hosted by Ray 
Heatherton. His daughter, Joey 


Heatherton, became one of the hottest 
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stage, film and TV starlets of the late ‘60s 
early ‘70s. She was a great dancer with a 
low sensual alluring voice. Bella’s voice, 
was almost a perfect match. The word 
got around that we had Joey Heatherton 
doing the ID. It was never confirmed or 
denied. Bill actually ran into Joey 
Heatherton and reports she was very 
much amused by the story. The original 
tapes are lost but Bella reconstructed 
those IDs recently and they were played 
during Bill’s video conference to the 
KCRA Club meeting. 
Where are They Now? 

Eventually we lost the repeater site. 
But all was not lost. While I was forced to 
surrender the initial Club’s station license, 
another repeater owner operating from a 
tall building in lower Manhattan came to 
our rescue. The Club’s license for his 
location was reinstated. The only problem 
was that the existing repeater was 146.13 
MHz input and 146.73 MHz out. It was 
too close in frequency, and the taller and 
much closer location to New Jersey 
created problems. When other segments 
of 2 meters became available and other 
NYC repeaters started using the “local 
option” 1 MHz input/output plan, the 
repeater changed frequencies to 146.43/ 
147.43 MHz. After forty years, the call 
sign is now KC2RA and the club is doing 
very well. The original call “WA2ZWP” 
was licensed up until about 2 years ago. 

Of the original group, Gene and Tom 
arewstiliisted in FCC records... Gene 
appears to have moved to within a few 
miles of where I am currently in Florida 
sometime last year. Tom appears to be 
still residing in the NYC area. 

Larry went on to be a consultant to 
IBM and helped develop the original 
IBM PC. He then had a complete career 


change to breed exotic Siamese cats. We 
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lost Larry, WA2INM, almost two years 
ago. And we lost Terry, WA2CAU, 
almost 9 years ago. 

Those of us confirmed to be still on the 
sunny side of the grass: 

Abe Schwartz, WB2PQR, retired still 
living in Brooklyn. Also still in Brooklyn, 
Stu Seit, WA2JNF, and still operating a 
two-way radio business. 

Bella (now N4ILQ) and Stew (now 
KF4WC) Romain, live near Tampa. Last 
report Stew is Chief Engineer of a TV 
station. 

Bill Pasternak (now WAGITF) moved 
to LA shortly after the repeater went on 
the air. He recently retired after a long 
career in both the technical and 
production side of TV. He has been 
involved with the Amateur Radio 
Newsline for 35 years, has worked on 
ARRL promotional films and otherwise 
enjoying life. 

Me, Dave Kuraner (WA2VLF, now 
K2DK), I moved to Virginia outside of 
Washington DC and worked for the U.S. 
Government in various positions as an 
engineer and technical program manager. 
I’m now a retired “snowbird” spending 
winters in Florida and returning north 
for the summer. 

And lastly, changing technology and 
operating modes made the Tennessee 
Valley Indians extinct. Anyone for a nice 
nostalgic 6 meter AM QSO? We thought 
that no photos from this era existed but 
only strong everlasting friendships and 
fond, if not faulty memories. Once again 
the memories were a little fuzzy, just like 


the picture of Bill and Larry, c.1969. 


ER 
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The L.R. Dooley Inc/Boulevard Electronics/ 
USCG R-138 Receiver 


By Joe Long, WA2EJT I got my R-138 with a copy of the 
3111 King Street instruction manual at the 2005 Antique 
Endwell, NY 13760 Wireless Association conference from 
wa2ejt@verizon.net Don Buska, N9OO, whose call readers 
might recognize as the author of the ER 
Introduction back issue database. Sometime later | 
Boulevard Electronics marketed a contacted Don to see whether he had any 
receiver kit in the early fifties which, — information on the history of this R-138, 
based on the photograph in magazine but all he knew was that it came from an 
ads, appeared to be a military set: an _ estate in the Chicago area. The R-138 
eleven tube AC/DC superhet covering — was one of those projects which never 
200 kc to 18 Mc in six bands. I had came to the top of Don’s queue so it 
assumed that the kit parts were the — ended up in mine. 
residual end-of-contract materials from The set caught my eye at the conference 
a production receiver, but in digging because I recalled seeing it in Fred 
into the background of the set [learned = Osterman’s Radio Receivers Past and 
that my assumption was wrong;theactual Present and Raymond Moore’s 
story of this receiver is more interesting Communications Receivers: The Vacuum 
(and mysterious) than I could have Tube Era and in a few magazines ads in 
imagined. the early 1950s. The picture of the receiver 
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Figure 1: The receiver is in the cabinet and all done. This how it came out after 
being flooded twice, following the third clean up of the receiver. The main tuning 
knob is not the correct one. 
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in both books is a copy of the photograph 
appearing in the magazine ads. The third 
edition of Osterman’s book indicated 
that “[the receiver]...was produced for 
the Coast Guard. Model number is 
unknown, if any.” The ads, all from 
Boulevard Electronics in Chicago, 
appeared in QS7, CQ and Radio/TV 
magazines. They gave a thorough list of 
the receiver's features, with a price of 
$59.50 in kit form and in one ad wired 
for $89.50, but did not give a model 
number or mention the Coast Guard. 
That was all the information I could find 
when I investigated the set soon after 
bringing it home. 

In preparation for this article I did 
some Internet searching and placed ads 
in ER, QRZ.com, and with several 
military radio chat groups. My Internet 
search turned up a review/evaluation of 
the R-138 on The Inland Marine Radio 
History Archive website’ written by Jim 
Novak (WA9FIH), who owns one of the 
sets. The write up has a couple of 
photographs including a close up of the 
ID tag, which gave new information, 
indicating that it was indeed a U. S. 


Coast Guard set, showing contract and 
order numbers, the manufacturer, L.R. 
Dooley Inc., located in New York City, 
and a date of 29 Dec, 1948. I contacted 
Jim and we exchanged our experiences 
with the receiver; he had his R-138 in 
storage but dug it out in order to answer 
some of my questions. I sent him a copy 
of the Boulevard Electronics instruction 
manual, which he had not seen. Jim’s 
investigation had turned up no 
information that the USCG ever used 
the R-138 and essentially no information 
on L.R. Dooley Inc. 

The one Internet reference to L. R. 
Dooley Inc. which Jim (and I) found was 
to a correspondence between Angna 
Enters, a dancer/artist/author/teacher 
who died in 1989 and L.R. Dooley Inc. 
The letter is in an archive of her material 
at the Jerome Robbins Dance Division of 
the New York Public Library, which 
consists of 14 boxes of archival material 
containing hundreds of documents. The 
table of contents for all of this is available 
on-line, but not the document itself. I 
looked through the contents list but there 
is no other reference to anything radio or 
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Figure 3: The kit-form R-138 was offered in December 1953 QST. 
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Figure 3: This is a close-up view of the 
“Photo Shopped” copy of Bill’s tag. I 
sandwiched it between an aluminum 
plate and thin plastic. 


electronics related in the archive or in 
any of the biographical information on 
her so this is a quite dead, if interesting, 
end. 

The ER classified ad prompted a 
response from Bill Stewart, K4JYS, who 
has an R-138 in a suspended state of 
restoration. Bill and I traded a lot of 
information and we found that we each 
had pages from the Boulevard Electronics 
manual the other was missing. Bill also 
sent me the original ID tag that I was able 
to scan and, which my wife, with great 
Photoshop skill, restored to like new 
condition. In his earlier investigation of 
the R-138, Bill had acquired a 1953 
Government Accounting Office 
document? that clears up part of the 
mystery surrounding the receiver. 

Per the GAO report, a 1948 contract 
with L.R. Dooley Inc. called for delivery 
of 800 AC/DC communications receivers 
at a total cost of $92,200 (a unit cost of 
$115.75). Dooley submitted a model for 
“Test and Approval” on October 19, 
1951, but it was returned to the company 
for failure to meet the specification 
requirements. Ultimately, L.R. Dooley 
failed to produce a satisfactory model 
and the contract was terminated in 1952. 
The Coast Guard issued another 
invitation to bid for the same quantity 
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and type of receiver against the same 
contract line, and Hallicrafters submitted 
a bid in the amount of $262, 968 (unit 
cost $328.71). The GAO turned down 
the Coast Guard’s request, indicating 
that if the Coast Guard had really needed 
the receivers in 1949 it would not have 
waited until 1952 to rebid the contract, 
and further noted that the price had gone 
up by $170,678. The report also indicated 
that four other manufacturers had 
submitted bids against the original 
contract and questioned why the Coast 
Guard did not go back to one of those 
manufacturers if it really needed the 
receivers. 

The report is worth reading in its 
entirety — it seems to me to have a touch 
of wry humor and a whiff of sarcasm, as 
a result, I suppose, of an exasperated and 
harried GAO employee who detected and 
had to deal with an attempt on the part of 
the Coast Guard to pull a fast one in 
rebidding the contract. This brings back 
some of the old days for me; as a member 
of the chemistry department at the college 
where I taught, I would constantly fiddle 
with capital money I had obtained and 
once spent years explaining to bureaucrats 
why I had purchased two video terminals 
instead of the single terminal specified in 
the capital line. They finally bought my 
story and I avoided jail. 

Asa result of this report, it is clear that 
no R-138s were actually built under the 
contract. Why Dooley was unable to 
produce a working model that met the 
contract specifications is unknown, as is 
how Boulevard Electronics ended up with 
all of the parts. Part of the problem for 
Dooley must have been their low bidder 
unit price of $115.75. How many sets of 
parts the manufacturer would have 
prepared for its initial production run is 
unknown but we do know that 800 is the 
upper limit. The number of receivers 
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that Boulevard Electronics ended up 
selling (judging by the fact that the ads 
appeared over a period of only a few 
months) was probably far less than that 
upper limit and beyond that, the number 
R-138s that were completed and then 
made to actually work was probably only 
a fraction of those sold. More on this 
below. 

After I found out about the contract 
for the R-138 being for 800 units, I 
began to wonder why the peacetime Coast 
Guard needed so many receivers. Shortly 
after the end of the war the Coast Guard 
was transferred from the jurisdiction of 
the Navy back to the Treasury department 
and carried a variety of responsibilities. A 
little digging® turned up the following on 
the size and scope of Coast Guard 
activities around the time of the contract: 
in early 1950, before the start of the 
Korean war there were about 2,900 
officers and warrant officers; 20,000 
enlisted men; 177 cutters; 50 patrol boats; 
41 harbor tugs; 37 lightships; 429 
lighthouses; 170 lifeboat stations; 12 
bases; 30 loran stations; and more; 
including 9 air stations. It is clear that the 
Coast Guard had plenty of spots for 
those 800 sets. My guess is that the 
receivers were to be used at shore facilities 
rather than at sea, given the un-robustness 
of the R-138 (more below on this too). 

I have tried to find more information 
on both R. L. Dooley Inc. and Boulevard 
Electronics and, like others before me, 
have been unable to come up with 
anything significant on either company. 
It is hard to imagine how it could be that 
Dooley was able to produce the design of 
the R-138 (albeit a failed design) and 
produce all of the parts required to build 
hundreds of sets without leaving a trace. 
With this lack of information we are free 
to theorize (make up our own stories) 
about how this could have happened. My 
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first guess is that it’s something like the 
Helena Rubenstein R-390A story, where 
someone without much experience in the 
electronics business saw an opportunity 
to make a quick profit on a government 
contract and went into and out of business 
quickly, cutting their losses in this case 
by unloading the parts to Boulevard 
Electronics. It seems that the receiver 
submitted for contract evaluation must 
have failed badly enough that there was 
no way that engineering changes could 
correct the deficiencies and meet the 
contract price. The story of how the parts 
went from a ghost company to another 
company which advertised only for a few 
months in ham and electronics 
magazines—long enough to try to sell kit 
built receivers—is another tale waiting 
to be written. 

I have begun to wonder whether the R- 
138 might have been developed by 
Hallicrafters, with L. R. Dooley Inc. being 
some sort of shell company—the R-138 
reminds me of the Echophone EC-3, an 
AC/DC set, which had a crystal filter, 
small knobs which appear to be the same 
as those on the R-138, and a similar type 
of cabinet. The design of the R-138 while 
“cost reduced” suggests that competent, 
experienced engineers must have been 
involved. Both Hallicrafters and 
Boulevard Electronics were located in 
Chicago, while L. R. Dooley’s New York 
City address would have meant that 
Boulevard Electronics would have had to 
ship all of the parts some 800 miles, a 
costly and therefore unlikely prospect, 
which suggests that the manufacturing 
took place much closer to Chicago. Of 
course, this leaves the question of why 
Hallicrafters would have made such an 
arrangement and why it sold off the parts 
rather than assembling and selling the 
finished receivers. The intervention of 
the Korean War might well have played 
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some part in all of this, coming as it did 
just a few months before Dooley 
submitted its receiver for evaluation. 

According to the cover letter that came 
with the R-138 instructions, Boulevard 
Electronics was a supplier of radio and 
television parts “...for the Service Man, 
Manufacturer, Amateur, Experimenter, 
Industrial, etc.” They were located at 
808-810 West Jackson Boulevard in 
Chicago. A Subway sandwich shop and 
Sushi restaurant are now at that address— 
in anew building so there 1s no possibility 
of contacting any old timers left at that 
address, another dead end. One of the 
Radio TV News ads for Boulevard 
Electronics gave ordering and store 
addresses on Washington Boulevard and 
Belmont Avenue. Unfortunately I have 
only a copy of this ad and the street 
numbers are not quite readable. This ad 
also lists two surplus headsets in addition 
to the receiver, the only Boulevard 
Electronics advertisement I have seen for 
items other than the R-138. 

I have heard rumors of an earlier set 
nearly identical to the R-138 made by 
RCA or Radio Marine Corporation, but 
in each case, tracking down the 
“predecessor” turned out to be something 
not even close to the R-138. An example 
is the Mackay model 138B, which is an 
AC/DC umarine receiver; W Warren} 
WOWMYV, sent meacopy of the manual, 
which showed that it had nothing 
mechanical or electrical in common with 
the R-138—the band coverage is 
different, it uses a different IF and has 
fewer tubes — the “138” in the name is 
just a coincidence. Having read the 
manual, I would love to have a 138B in 
my collection, so now I have something 
else to look for at hamfests. The use of a 
selenium rectifier also suggests a post- 
war design: their use in equipment began 
around 1947 and the mechanical layout 
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of the R-138 does not appear to have 
been modified to switch from a tube to 
selenium rectifier, which would have been 
the case with a WWII receiver. Finally, a 
search of my WWII vintage magazines 
has not turned up anything resembling 
the R-138 so until evidence to the 
contrary turns up, I assume that there 
was no direct predecessor to the R-138. I 
shared my Hallicrafters theory with 
Warren who, as it turned out, had worked 
at Hallicrafters in the early fifties; he had 
no memory of anything like the R-138, 
but as he said, that was a long time ago 
and there was a lot going on at the 
company at the time. 
Building the R-138 

I had assumed that my copy of the 
manual for the R-138 was missing the 
pages containing instructions for wiring 
the set (like the Heathkit manuals 
sometimes found that are “less kit steps”) 
but when Bill Stewart and I compared 
our manuals, he had no wiring 
instructions either. An October 1953 ad 
includes this copy: “Parts, layout, 
schematic diagram and alignment 
instructions are supplied.” Nothing is 
mentioned about wiring instructions. The 
supplied instructions are for the initial 
mechanical work — 5 holes had to be 
drilled in the chassis to mount 
miscellaneous parts and the orientations 
for the tube sockets, IF transformers and 
RF coils are described. Two photographs 
take the place of pictorial diagrams; the 
first illustrates the mechanical layout of 
the parts and shows a portion of the 
wiring for the filaments. The second 
shows the chassis completely wired, which 
would have been helpful. The lugs on the 
RF coils that are to be wired in common 
can be seen, but exactly which lugs on the 
RF coils go to which bandswitch lugs is 
not clear. It would have taken some very 
careful work to get the bandswitch wired 
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Figure 4: This bottom view of the R-138 shows how complicated it 


a 


would be to 


build this from a kit. Note how stranded wire is used everywhere - another bad idea! 


correctly and an additional complication 
is that the unselected bands are shorted 
out — a good design feature but it added 
to the difficulties. 

Wiring a set of this complexity from 
only a schematic diagram and a couple of 
photographs is a non-trivial task even for 
someone with a lot of electronics 
experience. Bill and I had long discussions 
and exchanges of email about Bill’s 
rewiring of the RF portion of one of his 
R-138s, where we tried to puzzle out 
many of his questions including for 
example, which were the primary and 
secondary windings on the mixer coils, 
all the while using my working set as a 
model. 

The manual includes a nice schematic, 
which I assume was part of the 
government contract requirements. Bill’s 
manual also had a hand drawn 
mimeographed sheet clarifying the wiring 
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of the IF transformers—being 
mimeographed indicates to me that it 
was supplied by Boulevard. He also had 
a “suggested S Meter circuit” page, not 
mimeographed, but the lettering looks 
the same as that on the IF transformers 
sheet so it is also probably from 
Boulevard. 

As a 14-year-old-kid and Novice-to- 
be, I built a Heathkit AR-3 receiver and 
was unable to make it work in spite of all 
those step-by-step Heathkit instructions 
and beautiful pictorial diagrams. Lucky 
for me, my dad knew an electric shop 
teacher (who I now suspect was a ham) 
who got it going for me. I still have the 
AR-3 and the original manual, with all 
those pictorials marked up in red crayon 
from my unsuccessful attempts to find 
the problem. As I recall, I spent at least a 
week trying to figure out what was wrong 
before admitting defeat and asking for 
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help. 

Selling a complex receiver kit without 
any step-by-step directions seems like a 
really bad idea, but Boulevard Electronics 
probably had no choice. Writing up a 
complete set of instructions, which would 
have required pictorial diagrams, would 
have been dn expensive and, tume 
consuming task. The company would 
have been unlikely to have employees 
with the skills required either to write the 
instructions or to make the drawings. 
And if they had, testing the instructions 
by building a few sets using them, and 
correcting the inevitable 
clarifications and omissions would have 
cost yet more time and money. And then 
they would have had to deal with 
inevitable questions from confused and 
frustrated kit builders. Another way of 
appreciating the size of the problem is to 
imagine the size a step-by-step manual 
would have to be for a receiver of this 
complexity! In the late ‘50s Heathkit 
recognized this complexity problem with 
their Mohawk receiver, where they 
supplied the RF section prewired, tested 
and aligned, saving the company untold 
grief (and a lot of step-by-step 


instructions), an option not available to 


errors, 


Boulevard. Early television receivers were 
sold as kits and it was not long before the 
ads for them featured “preassembled 
tuners” in recognition of this same 
difficulty for builders. 

Lack of any evidence for the existence 
of Boulevard Electronics beyond its 
marketing of the R-138 kit suggests that 
the company was a small operation. The 
cover note for the kit refers to a list of 
parts changes by their Engineering 
Department to improve operation of the 
R-138 and warns that the new parts 
values are not shown on the schematic. I 
bet their “Engineering Department” was 
one guy. The parts substitutions would 
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have made the R-138 yet more difficult 
to build successfully. Interestingly, the 
cover note concludes with the request 
that “If you find any excess components 
kindly ship back.” 

Restoration 

The skill level of the person who built 
my R-138 was not particularly high and 
it had occurred to me that stripping it 
bare and rebuilding it would be a nice 
project, but I decided to keep it original 
as an example of kit construction from 
the fifties. Laziness was also a factor in 
this decision. 

The receiver has had a difficult life in 
my collection, having been flooded in 
2006 and again in September of 2011, 
when it was under water for about 36 
hours. Amazingly, both times the set 
worked almost immediately after cleaning 
and powering it up. Following the 2011 
immersion, there was one broken wire 
that required resoldering, after which the 
receiver worked just fine. The frequency 
calibration and IF alignment were 
essentially unaffected by all that water. 

I have not traced all of the wiring in my 
R-138 but did track down two problems. 
It severely overloaded on local broadcast 
stations when I used an 80-meter dipole 
and I found that switching in about 25 
dB of attenuation using an in-line 
attenuator was required to eliminate the 
overloading. A little investigating revealed 
that only -5V of AVC voltage was 
generated on the strongest local station. 
It turned out that a wiring mistake in the 
first IF stage effectively shorted the AVC 
line to ground through a 47-k AVC 
decoupling resistor, which had been 
miswired. In addition, this error removed 
all AVC voltage from grid of the first IF 
tube. Correcting that error resulted in 
about -15V on the AVC line and put 
both IF stages and the RF stage in the 
AVC loop, as it had been designed. This 
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eliminated any evidence of overload on 
local stations and resulted in excellent 
AVC action. 

The other problem was with the 
standby relay, which chattered upon 
closure of the muting contacts on the 
rear panel. Although the relay is specified 
as an AC type it uses DC output from the 
rectifier (before filtering) and I had to 
adda 10-pFd electrolytic on the pulsating 
DC to get the relay to work correctly. 

Most of the parts in the set are not of 
mil spec quality—the tuning capacitor is 
a conventional broadcast receiver type 
three gang unit, coils are wound on 
phenolic forms and the tube sockets are 
all Bakelite. The parts are typical of what 
you see in Hallicrafters or RME receivers 
from that period, with the exception that 
all of the trimmers in the RF section are 
all APC types. 

AC/DC sets can be hazardous, 
especially a kit built unit. I make it a 
practice to always use an isolation 
transformer, both when working with 
AC/DC equipment and whenever I doa 
permanent installation of an AC/DC 
piece (unless it’s a classic-type 5-tube 
broadcast radio). One side of the AC line 
is connected directly to the R-138 chassis 
but the cabinet is isolated from it, which 
provides a level of safety. However, in my 
set, the phone jack was a standard all- 
metal type so its common side was 
connected to the chassis. In this situation, 
absent an isolation transformer, if you 
plug in headphones they (and you) are 
connected directly to one side of the AC 
line. The schematic shows that the 
headphone jack and speaker common are 
isolated from ground, but not in my R- 
138. Apparently, Boulevard Electronics 
did not have the correct jack and used 
whatever they had on hand. I replaced 
the jack with a plastic unit, eliminating 


this potentially fatal defect. Bill found 
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that the jack in one of his R-138s did 
have insulating washers, so perhaps 
Boulevard Electronics did provide them, 
but their documentation does not indicate 
that they should be installed with the 
phone jack or that it is a safety hazard not 
to do so. 

In a post script to the above, the R-138 
nearly got me recently. While working 
on another project my soldering iron 
brushed the R-138 chassis (it was out of 
the cabinet), generating a big spark and 
popping a circuit breaker in the electrical 
panel. I found that I had made three 
errors. First, the receiver was plugged in 
directly to an AC outlet — I had mixed up 
line cords at some point. Second, when I 
had replaced the line cord years ago I 
used one with a polarized plug (good) 
and proceeded to install it incorrectly 
(bad) and third, never tested the new 
cord to ensure that I had wired it correctly 
(very bad). I guess that having the receiver 


. out of the cabinet for a long period is 


another mistake, but like any reasonable 
ham, I work on multiple projects 
simultaneously. I have since painted the 
plug a nice bright red. 

My set shows one other parts problem. 
The crystal filter is switched in and out 
with a rotary switch but in my set (and 
others) the filter switching is the reverse 
of the panel markings. I attributed this to 
incorrect wiring, but when! finally looked 
into the error I found that the switch is a 
single pole single throw type, which 
cannot be miswired. The only way to get 
the function to match the panel marking 
would be to replace the switch. 

Circuitry 

Bivewsicaliy thes weceiver:, 1S) ca 
conventional single conversion set with 
one RF and two IF stages, a crystal filter, 
noise limiter, BFO, push-pull audio, a 
voltage regulator and, less conventionally, 
amplified AVC. It covers 200-400 kc 
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and 0.5 to 18 Mc in six bands, typical of 
a marine receiver. The AC/DC feature is 
common for marine radios of the time. 
The design uses all octal tubes — 6SG7s 
in the RF and IF, 6H6 detector/noise 
limiter, 6SF7 AVC amplifier, 6SL7s for 
the BFO and low level audio, push pull 
25L6s for the output, a VR 75 voltage 
regulator anda 6SB7 converter. The 6SB7 
was new to me, very similar to the GSA7 
but according to a 1940s tube manual, 
intended for FM radio service. 
Mechanical 

The R-138 is quite a large receiver — 
about the same size as a R-390, but not 
quite as deep. Mechanically the receiver 
is about as simple as it could be. The steel 
chassis is cadmium plated and could be 
an off-the-shelf Bud unit. It has phenolic 


rails on the bottom to provide positive 


isolation from the chassis, a good safety 


ltr 


if brates 


feature. The chassis is punched for 
components and some extra cooling 
openings, and has a large cut-out to allow 
for wiring to the tuning capacitor. The 
tuning capacitor is mounted using four 
angle brackets. The tuning mechanism is 
a simple spring-loaded split-gear-driven 
reduction drive, with the dial pointer 
connected to the variable capacitor shaft. 
The tuning knob is attached directly to 
the tuning capacitor frame with no 
bushing in the dial or cabinet, with the 
result that just touching the tuning knob 
will put enough stress on the capacitor 
frame to cause a frequency shift, 
contributing to the difficulty of tuning 
the R-138. The dial is made from sheet 
steel and is attached to the chassis with 
sheet metal screws. The dial face, limited 
to 180 degrees, limits the frequency 
resolution—but since the tracking of 


Figure 5: Note the use of two fuses, one in each side of the AC line. This is poor 
engineering by today’s standards. I installed a jumper across the neutral leg fuse. 
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frequency with the dial 
is only mediocre 
(details below) this 
does not make much 
difference. A logging 
scale would have been 
a nice touch. 

Wer cabinet’ is’ a 
simple sheet metal box 
which, as I mentioned 
above, reminds me of 
the cabinet on that 
Echophone receiver | 
owned years ago. The 
dial cover is a thin 
molded plastic piece 
(distinctly non- 
military) and another 
reminder of the 
Echophone, but the 
bezel is a bit nicer, 
metal instead of plastic. 
The top has a hinged 
opening, which makes 
changing a tube or 
touching up~ the 
alignment convenient, 
but which presents a 
safety hazard if you run 
the set without an 
isolation transformer, 
because working inside 
can put you in direct 
contact with the chassis 
which is connected to 
that AC line (the 
neutral side, we hope!). 
The cabinet has four 
holes on each side, 
tapped for 10-24 
screws, which I thought 
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Figure 6: The dial close-up is interesting because it shows 
more clearly that the tuning dial looks like it belongs on a 
morale receiver or multiband shortwave table radio rather 
than on a communications receiver. 
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Figure 7: A close-up of tuning mechanism shows how this 
has to be the simplest tuning systems ever in a 
communications receiver and is, I think, a big part of how 
Dooley got to be the low bidder. The pointer is not the 
original. It’s a piece of tinned hookup wire installed by a 
previous owner. 


at first was for attaching rack mounting = mystery. The cabinet is finished with a 
brackets but the cabinet is 19-¥% inches very finely wrinkled paint, which looks 
wide —too wide forastandardracksothe like the finish on my 75A-4. (Rust- 
purpose of the holes is another R-138 |= Oleum® makes a “Fine Textured Finish” 
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Figure 8: The receiver has a lot of knobs — not a good feature on military sets. It 


has five more than the BC-348. 


black paint, which is perfect for touching 
up the cabinet.) The panel markings are 
silk screened. 
In addition to the ID tag there are only 
a few clues that the set was intended for 
the military: the tube designations are 
printed on the chassis with JAN prefixes 
(JAN 6SG7), those APC-type variables 
used in the front end instead of 
compression trimmers, and the use of a 
relay in the muting circuit. 
Performance 
My observations on the electrical 
performance of the R-138 must be 
prefaced by the fact that I have not done 
a wire-by-wire and component-by- 
component check of the circuitry so it 
could have some bad parts and could 
have wiring errors in addition to the one 
I found in the AVC circuit. 
Uihevumeceiveri: perlonmance, iis 
comparable to other less expensive 
receivers of the period, which had one RF 
and two IF stages, for example, the 
Hallicrafters S-40, and not nearly as good 
as somewhat better quality sets like the 
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HQ-129 or the military BC-348. The 
main problems are mechanical instability 
due to somewhat flimsy construction and 
the very delicate touch required for tuning 
because of the above mentioned direct 
attachment of the tuning knob to the 
capacitor frame and because of the high 
tuning rate. You wouldn’t want to try 
tuning the R-138 under rough sea 
conditions or when someone ts shooting 
at you. My overall impression is that the 
R-138 would have made a nice “troop 
information and entertainment” receiver 
and that labeling it a communications 
receiver is a bit optimistic. The Coast 
Guard apparently thought so too. 
Using the R-138 for CW, and especially 
SSB, is a challenge given the limited 
bandspread.’of the set, 1 aaadema 
comparison to my BC-348 and found 
that 40 meters is about 3/8 inches wide 
on the R-138 vs. 7/8 inches on the 348. 
The R-138 covers the band in a little less 
than one turn while the 348 does it in 
about seven turns. 80 meters takes 3 1/2 
turns vs. 29 turns on the BC-348. I am 
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keeping the 20 meter figures to myself to 
prevent upsetting sensitive ER readers. 
Tuning an SSB signal on 40 meters takes 
a light touch, but it can be done. 80 
meters is a little easier. The BFO pitch 
control is useful for a final tweak and for 
small drift corrections. Of course using 
the pitch control for fine tuning won’t 
work when you are using the crystal filter, 
which is just the condition where a fine 
tuning control would be most helpful. 
One positive comment — there is no 
tuning backlash, a product of the 
simplicity of the tuning system and of the 
high quality of the reduction drive unit. 

The crystal filter works well enough 
but it takes some time to set up the 
selectivity and phasing controls when 
switching it in, and you need a really light 
touch to get a CW signal peaked up. By 
the time you get all of this done the guy 
who was calling CQ is half way through 
a QSO with the station that answered 
him while you were fiddling with the 
filter. This is not a problem for hams, but 
in Coast Guard service the ship in distress 
sending the SOS could have sunk while 
you were trying to tune in the call. In 
practice I never use the crystal filter for 
either CW or for AM—I have never 
found the wider selectivity positions of 
variable selectivity crystal filters in any of 
my vintage receivers to be useful in 
improving readability of marginal AM 
signals and the R-138 is no exception. I 
think including the variable selectivity 
control in a military set was a mistake, as 
is having a phasing control. Neither the 
BC-348 or BC-342 or most other military 
sets have them—they all do just fine 
(when the filters are aligned correctly) 
without those controls, and the crystal 
filter is ready to go at the flip of a switch. 
I did not try to measure the selectivity 
with the crystal filter off, but it is about 
what you would expect from two stages 
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at 455 kc. On the broadcast band I can 
tune in stations 20 kc away from the 
strongest local stations which is pretty 
good performance. 

T hewssensitivityi! ofthe: iseti ns 
satisfactory—a one microvolt CW signal 
is audible all the way up to 20 meters and 
the front panel trimmer will peak up on 
antenna noise up to about 17 Mc. 

There are slug tuned coils and trimmers 
for each band for the antenna, mixer and 
oscillator stages; the mixer stage 
adjustments track well with the oscillator, 
helping to keep the sensitivity reasonably 
uniform across each band. 

On the 200-400 ke range I could hear 
several aircraft beacons at night and did 
not find any spurious signals from local 
broadcast stations. Likewise, the 
performance on 160 meters was OK at 
night with only one spurious signal 
evident—from a 5-kW broadcast station 
only about two miles from my location. 

The dial accuracy is reasonably good 
and also about what you would expect for 
a receiver of this type. On band 5 the 
alignment points are 4.5 and 9 Mc, and 
when aligned at those frequencies the 
bottom of 40 meters reads 6.85 on the 
dial. On band 4, when aligned at 2.0 and 
4.0 Mc, CHU (3330 kc) reads about 
3370 kc. In practice I touched up the 
alignment so that the bottom of each 
ham band reads correctly 

I did a voltage stability test by tuning 
in WWV on 15 Mc and turning on the 
BFO. Varying the line voltage from 100 
to 120 volts caused a drift of maybe 500 
cycles, which is not bad. Peaking up the 
antenna trimmer and varying the RF 
gain produced a barely noticeable change 
in pitch at 15 Mc, again, not bad—that 
VR-75 is doing its job. A rap on the 
cabinet or dropping the set an inch or so 
at 15 Mc usually would knock WWV 
right out of the passband. This effect is 
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much less evident on 40 meters and the 
lower bands, but I noticed that with the 
receiver in its permanent spot on my 
workbench that shaking due to 
hacksawing or filing would cause 40- 
meter CW signals to warble noticeably — 
this would be really bad on a ship in 
heavy seas! Warm up drift performance is 
surprisingly good — on 40 meters, tuning 
in an SSB station a minute after the R- 
138 comes alive requires only two or 
three adjustments of the pitch control 
before it settles down and then only needs 
touching up about every ten minutes. 

The noise limiter is a shunt type with 
variable level and works well enough. 
Generally I avoid noise limiters because 
of the resulting distortion — if signals are 
that bad I can just give up, but a Coast 
Guard radio operator would not have 
had that option so the limiter does add 
utility to operation of the R-138. 

According to my RCA tube manual, a 
single 25L6 will produce two watts of 
audio at 110 volts so a push-pull pair 
would be capable of twice that. I have not 
measured the output power but it will 
make enough noise to drive you out of 
the room and it sounds good driving an 
LS-3 speaker through a matching 
transformer. 

For a couple of weeks I had a BC-455 
(40 meters) command receiver on the 
bench along with the R-138 and found 
that I preferred the BC-455 for listening 
to CW and SSB — it had better mechanical 
stability and better bandspread. For AM 
the R-138 with its 455-kc IF was better 
—at night on 40 meters one loud broadcast 
station will blanket most of the band on 
the BC-455 because of its 2.39-Mc IF. 
The BC-455 sets the bar pretty low, but 
even so the R-138 comes in second for 
me. Other owners have noticed this too— 
I have not heard from anyone who uses 
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the R-138 regularly and most owners 
have them in storage. 
Summary 

Although the R-138 obtained a “4F” 
exemption from the Coast Guard it 
remains usable receiver not withstanding 
its limitations. An improved and 
ruggedized mechanical tuning system 
would have cured many of the problems 
with the receiver but that was never 
possible within the contract’s unit cost 
constraint of $115. After a long period of 
operating the R-138 my guess is that the 
inadequacy of the tuning system was the 
primary reason for the Coast Guard’s 
rejection of the receiver—correcting the 
problem would have required major 
mechanical and layout changes. The 
mysterious past of the R-138 holds a 
certain appeal and its rejection by the 
Coast Guard coupled with its limitations 
make me think of it as something of an 
underdog with the result that I have 
made shelf space available for mine and | 
do turn it on regularly to listen in on 80 
and 40 meters. 
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Why Did Collins, Drake, and Heathkit Succeed 
Longer in the Ham Radio Market than 
Hallicrafters, Hammarlund, RME, and National? 


By George Misic, KE8RN 
1936 Duncan Avenue 
Allison Park, PA 15101 


ke8rn@comcast.net 


Statement of the Problems that the 
More Successful Saw 

A few missed queues ultimately killed 
the big ham and short wave listener 
receivers from Hallicrafters, 
Hammarlund, National, and RME plus 
the also-ran brands like Gonset, Multi- 
Elmac, and Davco and transmitter makers 
like Johnson and Central Electronics. Of 
the US manufacturers, Collins, Drake, 
and Heathkit were successful for a good 
while longer than the other brands for a 
few good reasons. Three major directions 
for receiver and transmitter design were 
missed or mostly ignored by the major 
companies like National, Johnson, RME, 
Hallicrafters, and Hammarlund. The 
successful companies that survived the 
1960s saw and reacted to a few specific 
directions. The three directions they 
missed were the following: (1) Crystal 
controlled front ends that gave the 
successful companies very high stability, 
a uniform tuning rate on all bands, and 
the ability to change or add coverage 
easily. (2) The ability to transceive or 
control operating frequency from a single 
point without the need to “spot” the 
transmitter on the frequency the receiver 
was tuned to. (3) The final new direction 
was to move to small and light radios 
rather than some of the desk-crushers 
that were once popular and a sign of 
quality construction. Collins and Drake 


(as well as Heathkit and KW Electronics 
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from England and Yaesu and Kenwood 
from Japan) all grabbed on to the new 
directions and remained successful for a 
good bit longer than some of the old-line 
US ham and SWL manufacturers. 

How Each Major Manufacturer 

Reacted 

Some of the old-line companies had 
bits of inspiration, but did not push the 
new directions hard enough. Central 
Electronics did make a prototype 100-R 
receiver that could have been made to 
transceive with the 100-V and 200-V 
transmitters, but this was never followed 
through. Johnson did not build any 
receivers to go with their transmitters. 
Hallicrafters built two stations of 
equipment that could transceive, had a 
crystal controlled first injection oscillator, 
and smaller and lighter design; the SX- 
117 and HT-44 and the SX-146 and 
HT-46. Hammarlund was inspired when 
they brought out the HQ-215 solid state 
receiver that was smaller and lighter, had 
a crystal controlled first injection 
oscillator, but did not have any 
companion transmitter. The HQ-215 can 
be made to transceive with the Collins S- 
Line transmitters or the transmitter from 
KW Electronics in England, but it is 
doubtful that anyone ever bought an 
HQ-215 to do this. The Davco DR-30 
could, in theory, be made to transceive 
with a Collins or KW Electronics 
transmitter with an adapter device of 
which several were marketed to hams, 
but Davco did not market the companion 
transmitter that was planned. The Collins 
S-Line pieces, the 75S-1 and 32S-1 were 


the first receiver and transmitter to have 
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the ability to transceive so that the 
transmitter could automatically be on 
the exact frequency of the receiver, or 
could be used on a separate frequency as 
could be done with a separate transmitter 
and receiver. The S-Line was the most 
flexible station from any manufacturer. 
The later S-Line pieces all used the same 
frequency scheme and will transceive with 
the earlier pieces. Years ago, I once sold a 
Drake 4-Line to a customer who traded 
in his 75A-4 and KWS-1 because they 
could not transceive; the transceive issue 
became quite important as it became 
readily available on new Drake and 
Collins gear. The Drake 4-Line had the 
same flexibility as the Collins S-Line; 
they could be locked together to receive 
and transmit on the exact same frequency 
automatically, or they could operate on 
two separate frequencies in the same band. 
Like the later Collins pieces, all of the 
Drake 4-Line transmitters and receivers 
will transceive with earlier or later models. 
The earlier Collins 75A-Line and KWS- 
1 could not transceive; the Drake 1A and 
2A, 2B, and 2C also could not transceive, 
but were smaller and lighter and designed 
primarily for SSB operation. I have seen 
a report that Bob Drake offered his design 
Ol cthe, Wrake Wasco. fecelvel, tO 
Hallicrafters and National, but was 
turned down and went on to produce the 
receiver himself; this was reported in 
Fred Osterman’s very good book 
Shortwave Receivers Past and Present. 
About 1963 Heathkit saw , the 
advantage of being able to transceive and 
designed their SB-300 receiver and SB- 
400 transmitter. As they moved on to the 
refined SB-301 and SB-401, they 
streamlined the transceive ability. The 
receiver went to a solid state design with 
the SB-303 which was smaller and lighter 
by a bit than the SB-300 or SB-301. The 
other Heathkit products like the SB-110, 
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SB-100, and SB-104 used the same IF 
and crystal frequencies as the earlier SB- 
Line pieces. Hallicrafters made two 
stations of equipment that would 
transceive, but also did many stations 
that would not transceive like the HT-32 
and SX-101 or SX-115 and the HT-37 
and SX-111. All the Halliccaigens 
transmitters had VFOs that were not 
band switched and always tuned the same 
range. Only the SX-115 had a crystal 
controlled front end with a crystal 
controlled first injection oscillator; the 
SX-101 and SX-111 had a conventional 
(at the time) band switched local oscillator 
that gave a different tuning rate on each 
band and not a good stability, especially 
on the higher frequency bands. 
Hammarlund had a few receivers with a 
crystal controlled first injection oscillator; 
the HQ-215 and the HQ-88; the HQ- 
66 receiver that was never really put in 
production had a crystal controlled front 
end. None of these had companion 
transmitters from Hammarlund. The 
HX-50 and HX-50A transmitters had 
provisions for transceiving built in, but 
there was never a companion receiver to 
transceive with them. The HX-50 and 
HX-50A were promoted by Hammarlund 
in a station with the HQ-170 and HQ- 
170A receivers, but there was no chance 
these two radios could transceive. RME 
and National never made any attempts at 
making a station that could transceive; 
neither of them built transmitters after 
WWII (never, in RME’s case). While 
Gonset and Multi-Elmac built 
transmitters and receivers that would look 
like a station, they had no thoughts of 
making them able to transceive. The G- 
66B and G-77 look great in some of my 
old cars like my 1955 Packard Patrician, 
but they do not make a very convenient 
to use station with the ability to transceive. 
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Heath HW-16 Improvements 


By Steve Johnston, WD8DAS 
2309 Tulare Street 
Fitchburg, WI 53711 


sbjohnston@aol.com 


I have read Ken Gordon’s (W7EKB) 
articles on Heath HW-16 modifications 
with interest [ER #276, May 2012 and 
ER #277, June 2012]. Ken mentions a 
desire to deal with the noisy break-in 
problem as well as the issue of oscillator 
chirp. I have one mod to deal with both 
problems. 

The Heath HW-16 transceiver has a 
tendency to be chirpy, even when running 
crystals rather than a VFO. I’ve spent a 
lot of hours trying to make my old HW- 
16 oscillator unconditionally stable, and 


[ve about given up. It may just be too 
hard to key an oscillator and get a solid 


Figure 1: Location of the new switch, discussed in the text. 
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note from a wide variety of crystals. 

As an alternative I came up with a “no- 
new-holes” modification to allow the 
operator to select normal break-in keying 
or manual transmit/receive switching, see 
figure 1. 

With an active crystal or good drive 
from a VEO, you can leave the switch in 
the “break-in” position and the transmit/ 
receive switching is automatic as you 
send. If you find yourself with a crystal 
that is slow to start, and chirpy, switch to 
the “transmit” position. In this position 
the receiver is muted (same as with the 
key down in break-in) and the oscillator 
is turned on throughout the transmission. 
The rest of the transmitter stages are 
grid-block keyed as usual. The result is 
the best sounding signal ever to radiate 
from an HW-16. 

Ive noticed that 
many people hate the 
receiver overload 
clicks and screeches 
associated with the 
break-in on this rig 
anyway (they can be 
reduced by adding a 
0.47-nF cap from the 
base of Q1 to ground, 
by the way), so the 
loss of break-in is not 
a bigedeal. alo ukill 
these noises most 
HW-16 operators 
tend to reach over 
and turn the receiver 
audio down while 
Lee ois ro tt nie, 
defeating the purpose 
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Figure 2: Partial HW-16 schematic showing the modifications. 


of break-in anyway. Why not reach over 
and throw a switch to transmit? 

The modification is simple, see figure 
2. Remove the upper crystal socket and 
use the two holes for a mini DPDT 
switch and an LED in chrome holder 
(both from Radio Shack). No drilling 
needed and it would be simple to put the 
crystal socket back later. See the attached 
photo in figure 1. 

One side of the DPDT switch is used 
to interrupt the connection of the 47k 
oscillator grid-blocking resistor R1 to 
the terminal strip where it gets the 
negative voltage (keying line). In other 
words, one switch wire goes to the end of 
R1 away from the oscillator tube, and the 
other wire goes to the terminal strip where 
R1 was previously connected. 
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Then move the key jack wire that 
originally connected “point Y” on the 
receiver the RX muting line to the rear- 
panel octal socket pin 8 over to now 
connect point Y to the same end of R1 
where you connected the switch. 

Switch open is the “transmit” position, 
switch closed is the “break-in” position. 
The other half of the DPDT switch is 
used to turn on the LED so you get a red 
light when in manual transmit mode. 
Grab the 6.3 VAC from the nearby meter 
pilot light, run it through a 1N914 diode 
and 1k resistor to turn it into current- 
limited DC for the LED (or I guess you 
could use a small 6.3 v lamp ina miniature 


holder). 
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Clamp-On Current Measurements, 
Fuse Ratings, and Unsafe Switched- 
Neutral Wiring Modifications 


By Whitham Reeve, PE 
3825 Katmai Circle 
Anchorage, AK 99517 


whit@reeve.com 


I would like to add some comments to 
the good article by Tom Marcellino back 
in ER #256, September 2010, Primary 
Current Measurements. 

First, for someone not wishing to make 
their own homebrew adapter for clamp- 
on current measurements, at least one 
commercial product is available. I have 
attached a picture (figure 1) of the 
Mastech M920 “line splitter”. It not 
only allows clamp-on measurements with 
X1 and X10 factors but also has test ports 
for measuring voltage. This particular 
device is available through Amazon.com 
for around $15. Also shown in the picture 
is a pigtail power cord with a stacker plug 
that I use with the splitter. 

Second, not mentioned in the article, 
are the three ratings that apply to all 
overcurrent protective devices including 
fuses: 1) Rated current; 2) Rated voltage; 
and 3) Interrupt rating. 

A fuse will carry rated current as long 
as it is operated in normal ambient 
temperature conditions. The fuse and 
fuse holder may get warm but as long as 
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the ambient temperature is normal for 
humans, the fuse should be fine. If the 
ambient temperature is higher, the fuse 
probably will have to be derated 
(manufacturer datasheets show how to 
do this). 

Abnormally high fuse temperatures 
usually are caused by faulty or corroded 
contacts in the fuse holder, or using the 


holder. 


Unfortunately, there are two small 


Wrong? Jllse Size) “inethe 


cartridge fuse sizes available that have 
similar dimensions, the 4” x 1-4” fuses 
that is common in older equipment and 
5 mm x 20 mm fuses. Unless you are alert 
you may try to use a 55 mm x 20 mm fuse 
in a 4” x 1-%” fuse holder—it will fit in 
the holder but will not make adequate 
contact. The other way around is not 
possible. 

The fuse current rating should never 
exceed the current rating of the wiring it 
serves. In other words, the wiring 
determines the maximum fuse current 
rating that you can use. Often, fuses are 
undersized (with respect to wiring) to 
protect the equipment. In this case, they 
have a rating lower than the wiring but 
higher than or equal to the load current. 

One problem with undersized fuses is 
nuisance tripping. The author of Primary 
Current Measurements advocates selecting 
a fuse that is rated 15% more than the 
load current. In many applications, 
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Figure 1: Mastech M920 “Line Splitter” for Clamp- 


On Measurements 


particularly when feeding a transformer 
power supply, 15% may not be enough. 
Inrush currents into inductive loads can 
easily exceed the normal load current by 
15%. Over time, the fuse will open, not 
because of a fault or poor fuse design but 
because it was undersized to begin with. 
One way around this is to use time-delay 
or time-lag type small cartridge fuses. 
(Littelfuse calls time-delay small cartridge 
fuses “Slo-Blo.”) 

The author is incorrect when he says a 
fuse “does have a limited life” unless he is 
talking about an improperly sized fuse 
and associated circuit. A properly sized 
fuse will last indefinitely. Generally, a 
fuse rating 50% higher than the load 
current is adequate. For example, if your 
continuous load current is 5 amps, a 7.5 
amp fuse (or next higher standard rating) 
will be fine. However, you still must 
ensure the fuse rating does not exceed the 
current rating of the wiring. In some 
applications, such as telecom central office 
equipment DC circuits, the proper fuse 
size is 100% higher than the load current. 
(For example, a piece of equipment with 
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a 5-amp-rated load current 
would be fed by a 10-amp 
fuse.) 

Returning to the other fuse 
ratings - voltage rating is very 
important. Many glass and 
ceramic cartridge fuses are 
rated.30° or )G0) Veanaware 
therefore unsuitable for use in 
a115 VAC circuit. Also, many 
fuses have an AC rating but 
not a DC rating; you simply 
cannot use an AC rated fuse in 
a DC circuit unless you know 
its DC rating is adequate. 
Many fuses are rated 125 
VAC. These can be used in 
115 VAC circuits but not in 230 VAC 
circuits. All 4" x 14" cartridge tises 
manufactured in the USA are rated 250 
VAC, and these are fine for both 115 and 
230 VAC circuits. But you should not 
make any assumptions as to fuse voltage 
rating, especially with readily available 
cheap knock-offs from China. The 
possible consequences are explosion, 
shock, fire and death. The voltage and 
current ratings are stamped on the fuse 
caps. If you cannot see these ratings, do 
not use the fuse and throw it away. 

The “interrupt rating Stes oeue 
instantaneous short-circuit current the 
fuse can withstand without exploding. 
For radio equipment that is fed by normal 
household branch circuits, the available 
short-circuit current is much smaller than 
the interrupt rating of most fuses. 

For reference, here are some web links 
to common small cartridge fuses: 
¢ http://www. littelfuse.com/products/ 
Technology/Fuses/search.html?No=0&RT=Part 
¢ http://www.cooperbussmann.com/3/ 
QuarterlnchDiameterFerruleFuseSelectionGuide.html 


Another safety considerations is to not 


September 2012 


use glass cartridge fuses. An exploding or 
broken glass fuse tube is dangerous and 
difficult to clean up. Most 4” x 1-4” 
cartridge fuses are available with ceramic 
tubes. For example, the Bussmann fast- 
acting glass fuses are series AGC and the 
ceramic equivalents are series ABC and 
time-delay are MDL (glass) and MDA 
(ceramic). 

I would like to comment on the clamp- 
on meter that costs less than $10. Do not 
assume this meter will give accurate 
measurements. Cheap clamp-on meters 
may not measure low currents very 
accurately. One way around this is to 
multiply the current by, say, 10X by 
wrapping 10 turns around the meter 
clamp jaw and then dividing the indicated 
current by 10. 

Unsafe Switched-Neutral 
Modifications 

Concerning the power 
modifications where ER authors have the 
“hot wire” going to the fuse and then 


wiring 


directly to the transformer primary and 
then have connected the neutral wire to 
the front panel power switch, these have 
caught my eye at the time and I thought 
to myself, “that’s not a good idea.” Here’s 
why: 

The neutral (grounded) wire is bonded 
to earth ground at the service equipment 
in a properly wired building. The neutral 
is a current-carrying conductor, but its 
voltage to ground should be very small 
when measured at utilization equipment, 
such as a receiver. I believe the authors 
like to switch the neutral lead because it 
is closer to ground and presumably less 
noisy. I suppose the thinking there would 
be less noise pickup from the power 
wiring to the front panel power 
switch. One of the problems as I see it is 
the neutral lead can be just as noisy as the 
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“hot wire.” I have made quite a few 
measurements over the years and have 
found that the neutral usually is quieter 
in a properly installed residential 
electrical system, but not always. This 
depends on a lot of things including 
grounding integrity, age and condition 
of wiring, and so on. 

Noise concerns aside, running the 
neutral wire to the switch could be 
dangerous. Both sides of the transformer 
primary will remain energized (“hot”) 
even with the switch turned off. The 
danger lies in the fact that most people 
expect only the fuse and line side of the 
power switch to be energized when the 
switch is turned off (and the equipment 
plugged in) and all other wiring to be de- 
energized. However, in this case, even 
when the switch is turned off, the 
transformer and its primary wiring and 
the load side of the power switch are 
energized. 

Anyone with common sense unplugs 
the power cord when monkeying around 
inside a piece of AC line-powered 
electronic equipment. However, there are 
times when troubleshooting that the 
equipment will be left plugged-in but 
turned off. With switched-neutral power 
circuit modifications, unless the person 
who is troubleshooting knows about the 
modifications, there could be inadvertent 
contact with fatal voltages. Also, there 
are a lot of people out there with no 
common sense whatsoever, and some may 
make these modifications. 

I seldom see equipment in which the 
neutral is switched unless both line and 
neutral are switched together with a 2- 
pole switch. Switching just the neutral is 
not unheard of but, where used, the 
equipment was originally designed that 
way. 
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Since it was my impression that some 
authors switch the neutral lead because 
it may “keep 120 VAC out of the wiring 
harness for less hum pickup, and keeps 
line noise off of the chassis,” the question 
becomes, does switching the neutral really 
reduce the noise? Authors should prove 
that point and it should not be proved 
with anecdotes but with actual 
measurements. Even if it does reduce 
noise, I still would not make the 
recommended switched-neutral 
modifications. To reduce the noise | 
would use an AC line filter or just a choke 
where the power cord enters the chassis. 
They are very cheap. I suppose the main 
problem could be finding space for a line 
filter, but I would figure something out. 
My noise reducing modifications would 
ensure that when the power switch is 
turned off there is no energized wiring 
anywhere on the chassis (except the 
connection to the AC input fuse and lead 
to the switch, as in the original wiring. 

I should note that all AC line filters 
have AC bypass capacitors as part of the 
low-pass filter built into them, leading to 
the next point. I am not sure why the 
authors recommend eliminating the 
bypass capacitors. I believe line bypass 
capacitors should be used in conjunction 
with a choke (as in an AC line filter) for 
maximum benefit in filtering out 
transients and noise. 

As for the National Electrical Code: 
The NEC does not cover internal wiring 
or bonding and grounding in radios and 
other 
equipment. Requirements for bonding 
and grounding inside of 
equipment usually appear in UL or 
independent testing laboratory 
specifications. Although UL existed at 


the time vintage equipment was 


plug-connected utilization 
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manufacturéd, wthere 
specifications for radio receivers. About 
as close as the NEC comes to radio is the 
rating of the flexible power cord and the 


were no 


antenna installation. However, as | 
mentioned to you some time ago, in 
response to an article in which an author 
bonded the neutral lead to the chassis, 
there is such a thing as good practice. 
Although the author of the 75A-4 article 
did not advocate bonding the neutral 
lead to the chassis, I believe his wiring 
modifications (specifically, switching the 
neutral) do not comply with good 
practice. 


ER 


Component Information Courtesy of 
Tom Dailey, WOEAJ 

Mouser Electronics now offers brand 
new carbon composition resistors by a 
new supplier. These are perfect for 
replacement of parasitic suppressors and 
restoration of boatanchors, with original 
looking (and performing) parts. They’re 
offered in 4, 2, and 1 watt ratings, in all 
the standard values, in 5% or 10% 
tolerance. Part Numbers begin with “79 1- 
RCM, 410° See currente meas 
catalog, Page 779, supplier “Kamaya.” 

For those of you who own or use a 
“Soldapullt” solder sucker, I just got off 
the phone with Nancy of Edsyn (the 
makers of the tool). In business for over 
50 years now, they’re still making the 
original product and | was able to buy 
some spare tips & “O” rings (they also 
offer a kit with these). They have a 
minimum order of $25. Contact info is 
Edsyn, Inc, 15958 Arminta Street, Van 
Nuys, CA 91406. Phone: 818-989-2324, 


email : nancy@edsyn.com. 
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et: Sunday mornings, 8: time, 


AM Carrier N 5 ke. QSX W2D. P. Friendly format. 
Antique Wireless Association AM Net: Sunday afternoon, 3837 kc, QSX David, KA2]J 

Arizona AM Nets: Sat & Sun: 160M 1885 kc @ sunrise. 75M 3855 kc @ 6 AM MST. 40M 7293 kc 10 AM MST. 6M 
50.4 Mc Sat 8PM MST. Tuesday: 2M 144.45 7:30 PM MST. 

Boatanchors CW Group: QNI “CQ BA or CQ GB” 3546.5, 7050, 7147, 10120, 14050 kc. Check 80M winter nights, 
40 summer nights, 20 and 30 meters day. Informal nightly net about 0200-0400Z. 

California Early Bird Net: Sat. mornings @ 8 AM PST on 3870 kc. 

California Vintage SSB Net: Sun. mornings @ 8AM PST on 3860 +/- 

Colorado Morning Net: Informal AMers on 3875 kc daily @ 6:30 AM MT and 3:30 PM MT, QSX K@O]J 

Collins Collectors Association Nets: Sunday, 14.263 Mc @ 2000Z. Informal Tue. & Thurs. eve. 3805 kc @ 2100 ET. West 
Coast 75M net, 3895 kc 2000 PT. 10M AM net 1800Z, 29.05 Mc Sunday, QSX 1700Z. CCA First Wednesday AM Night 
monthly, 3880 kc starting @ 2000 CST, or 0200 UTC. 

Drake Technical Net: Sunday 7238 kc, 2000Z. QSX Jeff (WA8SAJ), Mark (WB@IQK), Doug (WIDCQ), Bob (W4WTO), 
Evan (K9SQG) 

Drake Users Net: Check 3868 kc, Tue. nights @ 8 PM ET. QSX Evan (K9SQG) 

DX-60 Net: Meets on 3880 Kc @ 0800 AM, ET on Sun. QSX op is Mike (N8ECR), with alternates. 

Eastern AM Swap Net: Thu. evenings on 3885 kc @ 7:30 PM ET. Net is for exchange of AM related equipment only. 

Florida AM Group: Sunday morning round table, 7:30AM ET, 3675 kc. QSX Maury, N4GUI. Pre-net check in 7:00AM 
ET, QSX Warren, W1GUD. 

Fort Wayne Area 6-Meter AM net: Meets nightly @ 7 PM ET on 50.58 Mc. Another long-time AM net, meeting since the late 
“50s. Most members use vintage and homebrew equipment. 

Gulf Coast Mullet Society: Thu. @ 6PM CT, 3885 kc, QSX control op W4GCM in Pensacola. 

Grey Hair Net: A continuous active net since 11/24/1953! 160 meter AM Tue. evening 1945 kc @8:00 PM EST and 8:30 EDT. 
Heathkit Net: Sun. on 14.293 Mc 2030Z right after the Vintage SSB net. QSX op W6LRG, Don. 

K1JCL 6-meter AM repeater: Operates 50.4 Mc in, 50.4 Mc out. Repeater QTH is Connecticut. 

K6HQI Memorial 20 Meter Net: Flagship AM net 14.286 Mc daily for 25+ years. Check 5:00 PM Pacific Time. 

Lake Erie Boatanchor CW Group (LEBN): Saturdays @9 AM ET on 7092 kc. QSX op Ron (W8KYD) or Jeff (K3KYR) 
Midwest Classic Radio Net: Sat. morning 3885 kc @ 7:30 AM, CT. Only AM checkins. Swap/sale, hamfest info, tech. help are 
frequent topics. 

Mighty Elmac Net: Wed. nights @8PM ET (not the first Wed., reserved for CCA AM Net), 3880 +5 kc. QSX: NSECR 
MOKAM AM’ers: 1500Z Mon. thru Fri. on 3885 kc. A ragchew net open to all interested in old equipment. 

Northwest AM Net: AM daily 3870 kc 3PM-5PM winter, 5-7 PM summer, local. 6M @50.4 Mc. Sun., Wed. @8:00 PM. 2M 
Tues. and Thurs. @ 8:00 PM on 144.4 Mc. 

Nostalgia/Hi-Fi Net: Started in 1978, this net meets Fri. @7 PM PT, 1930 kc. 

Old Buzzards Net: Daily @10 AM ET, 3945 kc in the New England area. QSX op George (W1GAC) and Paul (W1ECO). 
Old Military Radio Net: East coast, Sat. mornings starting 0500, 3885 kc +/- QRM. QSX Ted, W3PWW. It isn’t necessary to 
check in with military gear, but that is what this net is all about. Late checkins are welcome. 

Southeast AM Radio Club: Tue. evening swap, 3885 @7:30 ET/6:30 CT. QSX op Andy (WA4KCY), Sam (KF4TXQ), Wayne 
(WB4WB). SAMRC also for Sun. Morning Coffee Club Net, 3885 @ 7:30 ET, 6:30 CT. 

Southern Calif. Sun. Morning 6 Meter AM Net: 10 AM on 50.4 Mc. QSX op is Will (AAGDD). 

Swan Nets: User Net Sun 2100z 14.250Mc+/-QRM. QSX op rotates Steven (KB7BGS), Jay (WBOMWL), Bill 
(W4WHW), Duncan (XE1/WDSIKY). Tech Nets: Wed 2300z 14.251Mc/ Sat 1900z 7.235Mc QSX op Stu (K4BOV), 
Steven (KB7BGS) 

Texoma Trader’s Net: Sat. morning 8:00AM CT 3890 kc, AM & vintage equip. swap net. 

Vintage SSB Net: Sunday 1900Z-2000Z 14.293 & Wednesday 0300Z. QSX Lynn (KSLYN), or Adolph (WASIGG) 
or Vince (WB4BPS) 

West Coast AMI Net: 3870 kc, Wed. 8PM Pacific Time (winter). Net control rotates: Brian (NIGQ) Ist Wed, George 
(WAGHCX) 2nd Wed, Sharon (KGIRD) 3rd Wed, Ron (W6OM) 4th Wed, Vic (KGIC) if Sth Wed in a month. 
Westcoast Military Radio Collectors Net: Sat. @ 2100 Pacific Time 3985 kc +/- QRM. QSX W7QHO. www.mrcgwest.org 
Wireless Set No. 19 Net: Meets second Sun., monthly, 7270 kc (+/- 25 Kc) @ 1800Z. Alternate 3760 kc, +/- 25 kc. QSX Dave 
(VA3ORP). 
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Advertising Information 
Subscribers receive 1 free 20-word ad per month. Extra words are 20 cents. Ads 
run ONE month unless otherwise requested. “For Sale” or “Wanted” and all of your 
contact information counts as 6 words. That leaves 14 words for the description. 
Hyphenated and slashed words/numbers count as 2 words. Please count the 
words in your ad as described above, and if you are over 20 words, send 
payment for the extra words at .20 each. Note: Not all readers use email, so 
include phone numbers if a response is desired. To avoid disappointment, don’t wait 
until the last day to submit new ads. Non-subscribers: No Free Words. $5.00 


minimum for each ad up to 20 words. Each additional word is 50 cents. 


Please Call or Write for Display Rates 


(| VINTAGE EQUIPMENT ONLY! ) 


ER 
PO Box 242 
Bailey, Colorado 80421-0242 


% Deadline for October 2012: 


SERVICE FOR SALE: Repair and 
restoration on all vintage equipment; over 
50 years of experience. Barney Wooters, 
W5KSO, 8303 E. Mansfield Ave., Denver, 
CO 80237. 303-770-5314 


MANUALS FOR SALE: Military Radio 
manuals, original. & reprints. List for 
address label & $1.50. For specific 
requests, feel free to write or (best) email. 
Robert Downs, 2027 Mapleton Dr., 
Houston, TX 77043, wa5cab @cs.com 


FOR SALE: Triplett tube tester model 
3423 with manual $10. Multi-band antenna 
with manual dipole $10. 80M/40M sloper 
with manual $10. Universal Radio tripole 
manual $10. lambic paddle Bencher Logi 
Key model K1 Keyer $10. Kenwood 
TS440S with power supply, manual, mic 
cord $150. Kenwood TS930S with manual, 
mic cord $100. Hallicrafters S40B looks 
great, works well $30. Pick up if possible. 
John Strachan, NE6G, 850-454-6389, 
7495 Gunter RD Pensacola FL 32526 
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Telephone: 720-924-0179 
FAX (call first): 303-838-3665 
Ray@ERmag.com (Email ads OK) 


FOR SALE: All test instruments, radios, 
ham gear, parts, Nice Tektronix to Heath. 
No military. Retiring. Art Hogrefe, NSFEB, 
arthogrefestatecollege @ verizon.net, 3140 
Sheffield Drive, State College PA 16801 


FREE to a.good home? Stieuhb 
transceiver. You pay shipping. For details 
email Dick, WSTA@ARRL.net. 


FOR SALE: 1-196 Sig Gen with canvas 
cover, $20. BC-221 freq. meter with canvas 
cover, all original and looks very good, 
$40. C-1123/GRC control set (GRC-267), 
$20. LS-166/U speaker, functional, $15. 
LS-7 speaker, functional, $15. ARC-12 
receiver rack E-16, $7.50. Vitamin Q 2 
mfd 2500V capacitor, $5. Sencore CR- 
168 Big Mac CRT tester, with all manuals, 
tested OK, $25. Can email pix of all of 
these items, buyer pays shipping. Harold, 
K4MFN, 334-347-0393, 
hdw53 @centurytel.net 
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Direct-Digital VFO Kits with 


and Transmit Offset 


° Highly Stable and Accurate with Display and Shaft Encoder Included; Low Phase 


Noise 


¢ Flash Memory Storage for Frequency Configurations 


¢ Demonstrated at Dayton and Boxboro 2012! 
See www. WAIFFL.com for articles, ordering and technical information 


James D. Hagerty, WALFFL 
Hagerty Radio Company 
64 Nonquit Lane, Tiverton, RI 02878 
j-hagerty@att.net 


401-624-4739 


¢ Buffer Amplifier drives DX-40, DX-60, Harvey-Wells Bandmaster, HT-40, 2NT, 
T-60, Valiant 1, Adventurer, Challenger, Eico and many other tube rigs. 

¢ VFO Based on May 2008 QEX and June 2011 CQ articles 

¢ All Surface-Mount Parts Pre-Installed, 100 kHz to 30 MHz coverage, CAL, RIT, 


Companion Amplifier for Tube Rigs! 
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FOR SALE: Parting out a DX100. | may 
have what you need. Roger, W9BZ, LR- 
JL@juno.com, 1-317-881-7466 


FOR SALE: Collins S-Line dust covers, 
two-tone Collins gray fabric. Others custom 
made, reasonable prices. 
Robin63 @ comcast.net 


FOR SALE: Long time ham wants to sell 
lots of good equipment, boatanchors test 
gear mics, speakers, and military sets. 
Antique radios, etc, etc. Let me know what 
you’re looking for. Howard 301-320-3028 


FOR SALE: Globe King, OHC 500B RF 
Upgraded, 400 Modulator + PS, VFO, 
New Cables, Tubes. $1,000, PU in S. Cal. 
Larry, W6EWUH, 707-874-1000 
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FOR SALE: 5-KW Tecumseh Gas Engine 
Generator, $250.00 HV Filter Capacitors: 
120-MFD 3000 VDC, 100-MFD 4000 VDC, 
$50.00 each. Measurements Corp RF 
Signal Generator, Model T-1034C, 25 MHz 
to 960 MHz, $100. Audio Signal Generator, 
20Hz to 200,000 Hz, adjustable output 
zeroto 10 VAC, $100. Wes Minear, W7U0, 
Tel 520-398-2722, Email, 
wes0331 @ gmail.com 


FOR SALE/TRADE: Knight Kit manuals: 
V44, T50, R55, R55A, T60, R100, R100A, 
T150, TR106, TR108, V107, A-2515(A), 
others. NOS aluminum. chassis, 
miniboxes, cabinets. NI4Q, POB 690098, 
Orlando, FL 32869. 407-351-5536, 
ni4q@juno.com 
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FOR SALE: Obsolete Triplett meter, tester 
and hardware parts. Need Triplett number 
from manual. Unused stock. Bigelow 
Electronics, PO Box 125J Bluffton, OH 
45817-0125 


DRAKE PARTS FOR SALE: New spun 
inlays for the B Line or TR4 main knob, $6. 
Also sell new pointer knobs. Alan, KC9YS, 
630-879-1132 after 7pm 


TEST EQUIPMENT REPAIRAND SALES: 
Cushman Monitors, HP-410C, HP-410B, 
Logimetrics and AUL Industries RF Signal 
Generators. Service—Sales—Parts, http:/ 
/www.kiss-electronics.com, W7DUZ 


FOR SALE: Johnson 500 completely 
restored, new face, power supply and RF 
deck cases repainted, just beautiful. 
$6,000 Chuck Hurley, K1TLI, 508-965- 
7400 


FOR SALE: Electronics Stuff, reducing 
my 50 yr. collection of radios, meters, 
instruments, wire and lots of parts. If you 
repair or build, | may have what you need 
reasonable. Call anytime, 330-876-0529 


FOR SALE: BC-610-I, ready to run, two 
left. $1,300. Pick up only in Mesa, AZ. 
George Portell, 3212 N 83rd St, Mesa, AZ 
480-986-5797 w8qbg @ yahoo.com 


Service Monitors for Hams: Buy, Sell, 
Trade, Calibrate, Repair, Restore. P.U. 
(FedX at Your Door) fircls54@aol.com 
Frank, KE5CSP, 254-597-7180 


DRAKE SERVICE FOR SALE: R.L. Drake 
repair and reconditioning, most models 
including TR-7’s, 35 years experience. 
Jeff Covelli, WA8SAJ, Telephone 440- 
951-6406 or email: wa8saj @ncweb.com 


FOR SALE: ATAS Antenna Repair. If yours 
died, I'll fix it. Inexpensive repair - factory 
doesn’t work on ‘em. Tom, W@EAuU, 
daileyservices @ qwest.net 303-455-0889 


FOR SALE: Quality reprints for Ameco, 
Clegg, Collins, Gonset, Hallicrafters, 
Hammarlund, Johnson, National, WRL, 


and others. 73 Ken, 
www.RadioReprints.com. 
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FOR SALE/TRADE: Transmitting/ 
Receiving tubes, new and used. LSASE 
or email for list. WANTED: Taylor F52, 
8008, TR40M and Eimac 100IG. John H. 
Walker Jr., 13406 W. 128th Terr., Overland 
Park, KS 66213. PH: 913-782-6455, E- 
Mail: jwalker83 @ kc.rr.com 


FOR SALE: Military connectors are our 
specialty. Please call for availability and 
price. William Perry, 702 (rear) Beechwood 
Road, Louisville, KY 40207 502-893-8724, 
FAX 502-893-9220 
williamperrycompany @ insightbb.com 


FOR SALE: Collins S-Line white dial 
transfers, per ER #242, with complete 
instructions, are available for $13.95, 
postpaid. Contact Shawn Daniels WAQIIH, 
335 Bowles Ave., Fenton, Mo., 63026 
636-343-5263 or by e-mail: 
ajd4200 @charter.net 


CRYSTALS FOR SALE: FT-243, HC-6U 
Drake Collins etc. http://www.af4k.com 
Brian, AF4K, TEL: 321-262-5471 


SERVICE FOR SALE: Repair, upgrade, 
performance modification of tube comm. 
& test equip. Accepting most military, all 
Collins & Drake, & better efforts from 
others. Laboratory performance 
documentation on request. Work 
guaranteed. Chuck Felton, KD@ZS, Felton 
Electronic Design, 1115 S. Greeley Hwy, 
Cheyenne, WY 82007. 307-634-5858 
email: feltondesign @ yahoo.com 


FOR SALE: New Multi-Section Can-Type 
Electrolytic Capacitors. Made to Your 
Specifications. Twist-tab, Stud, or Clamp- 
mount. www.hayseedhamfest.com 


DRAKE OWNERS: Solid State LED Lamp 
replacements for all 4-line and 7-line 
equipment. Don, N9O0O, WEB: 
www.radiolabworks.com/products or 
phone 262-358-0266 


SERVICE FOR SALE: R890A repairs & 
rebuilding. Bill Riches, WA2DVU, Cape 
May, NJ. 609-465-5005 
bill.riches @ verizon.net 
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and are available in three versions: 


guarantee. 


FOR SALE: Atwater-Kent dual speed tuner 
repair kit. Complete details at 
www.adamsradio.com Adams 
Manufacturing CO., POB 1005, Lincoln 
Park, MI 48146 


QSLs FOR SALE: Your old QSL card? 
Search by call free, buy find at $3.50 ppd. 
Chuck, NZ5M, nz5m @arrl.net 


SERVICE FOR SALE: Let’s get that old 
radio of yours working again! Antique 
Radio Repair - All Makes- Also Transistor 
Radio Repair. Tom Senne, AC8DA, 937- 
Zoo oie4. »Dayion OH, hitp:// 
TomsAntiqueRadioRepair.com 


FOR SALE: DRAKE TR-7/TR-7A/R-7/R- 


7Aservice kit. Includes 13 extender boards 
and digital jumper card. $64.75 includes 


HARLAN HEAVY METAL 
REPAIR, RESTORATION & 
MODIFICATIONS! 
Ppeclalerne In Vintage 
ransmitters, Receivers 
& Vintage Military Equipment 
Dan Harlan — N8SETQ 
440-465-5665 


daharlan @ cox.net 


30 Years Professional Experience in Radio 
and Electronics 
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ZIM ELECTRONICS INRUSH CURRENT LIMITERS 


Inrush Current Limiters are now available from the Elec- 
tric Radio Store or on-line! These inrush limiters were 
reviewed in the September 2004 issue of Electric Radio | “, 


Model AB-1 (With Pilot Light) ............ 
Model AB-1M, (With Voltmeter) ...............000 : 
Model AB-300M, with meter, 300 watts (2.5 amps x 120 ; 
IV eee PR idatw ad eo tee see Leteckehesvessdsevccdsccesesess 
Shipping, each limiter ................ccccsssceeees 
(Overseas customers please ask for shipping quotes.) 


eeoece 


The Inrush Limiter provides a gentle, slow startup for 
your valuable vintage radio equipment. They also reduce 
the line voltage closer to original design values due to the 
voltage drop across the limiter element. AB-1 and AB- 
1M are 150W. All models come with a full money-back 


Model AB1-M 


Electric Radio Store 
720-924-0171 


postage. See http://oweb.amerion.com/ 
~w7avk, Bob, W7AVK, 5581 Panorama 


Dr, Moses Lake, WA 
w7avk @arrl.net 509-750-7589. 


FOR SALE: Radio parts and hardware. 
Some are 60 years young! Free flyer, USA 
only. Bigelow Electronics, POB 125, 
Bluffton, OH 45817-0125. Now 55 Years 
in Mail Order! 


MANUALS FOR SALE: Hundreds of 
manuals available for vintage ham gear, 
test equipment and other electronics. High 
quality photocopies at reasonable prices. 
Some originals also available. Please 
email or call with your needs. David 
Crowell, KA1EDP. 401-934-1845 
kaledp @ yahoo.com 


ACCESSORIES FOR SALE: KWM2/S- 
line metal logo pins. Meatball or winged. 
Excellent replica of the original. Put one 
on your hat, badge, or replace a missing 
logo on your panel, $6.25 shipped. W6ZZ, 
1362 Via Rancho Pkwy, Escondido, CA 
92029. 760-747-8710, w6zz@cox.net 


FOR: JSALE:) Visit®.-RadioWorld- 
OnLine.Com you will find new items and 
information every month! Carl Blomstran, 
POB 890473, Houston TX 77289 


98837, 
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Estes Auctions 


My Specializing in Vintage Radios 
Complete Auction & Appraisal Service 


ESTES AUCTIONS | 
| 7404 Ryan Road, Medina, Ohio 44256 is 
Ph: 330-769-4992 @ Toll Free: 888-769-4992 @ Fax: 330-769-4116 
www.estesauctions.com @® Email: estesauctions@aol. com 


Richard Estes, Auctioneer--Radio Call Sign K8LRY 
Call Us to Sell One Radio or Your Entire Collection! 
We offer pick up service for your collection 


SERVICE FOR SALE: Authorized repairs 
and sales of all types of amateur radio, 
communications, and test equipment. 
Please call Land Air Communications, 
718-847-3090, visit our web site: 
www.landaircom.com. We have over 
3,000 items in inventory and carry all 
types of communications parts. 


ACCESSORIES. FOR SALE: Spun 
Aluminum Knob Inlays for most 
Boatanchors. Collins Dial Drum Overlays. 
Dakaware Knobs. Charlie Talbott, 138192 
Pinnacle Lane, Leesburg VA 20176-6146. 
540-822-5643, kSich @arrl.net 


NOTICE: Visit Radioing.com, dedicated 
to traditional ham radio & vintage radio 
resources. Let’s Radio! Charlie, W5AM. 
www.radioing.com 


WANTED: Manual for the National R- 
1230/FLR countermeasures receiver. 
Teleflash: Philco loudspeaker cabinet, 
c.1940. Hal, KK6HY @arrl.net 650-366- 
5060 California 
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SERVICE FOR SALE: | build hot-rod 
receivers: R-390A, SP-600, and 
transmitters: Valiant, DX-100, T-4X-A-B, 
AF-67. Chuck Felton, KDOZS, Cheyenne 
Wyoming, 307-634-5858, 
www.feltondesign.com 


WANTED: Schematic/Info for the 
American Basic Science Club 3 tube regen 
shortwave rcvr. Bill, WA4LXK, 334-396- 
4632, W_Cheatwood @ yahoo.com 


INFO -see www.navy-radio.com for photos 
and info on Navy radio gear. WANTED - 
AN/FRT-24 transmitter parts. Nick KANYW 
navy.radio @ gmail.com 


SERVICE FOR SALE: SMO and module 
repair for KWT-6, URC-32 and other 
Collins radios. Jim  Whartenby, 
antqradio @ sbcglobal.net, 501-282-2991 


WANTED: Hallicrafters SX-115, any 
condition, need not work, cosmetic condx 
not important. Please call for more info. 
Gordon, 1-601-982-2192 
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FOR SALE: 
1. Collins Radio 32V-3 Transmitter $750 
2. R-390A Receiver $750 


Manuals available with All equipment. 
Equipment all in Good to Excellent 
Condition. 


Also for sale, 40 X 80 Ham Shack, Living 
Quarters, Shop, Garage.A retired Ham’s 
Paradise in Southern Arizona on 40 
Acres. Awesome Towers and Antennas. 
Station can be remote controlled via the 
Internet, $360K. 


Wes Minear - W7UO 
Telephone 520-398-2722 


WANTED: Your old 50’s and 60’s CQ and 
QST’s. Hardcopy only (no digital). Nothing 
to read over here! | will cover USPS priority 
shipping to Turkey + your selling price. 
Grayson, TA2ZGE, wa4gvm @ gmail.com 


WANTED: Coil sets for McMurdo-Silver 
XMTR #701 & RCVR #802, coils marked 
125-XX. William Ross, W9WR, 300 Oxford 
Rd. Kenilworth, IL 60043, 847-251-7447. 
william.ross @ comcast.net 


WANTED: R.L Drake model MS-4 speaker 
in good working condition. William 
Partridge, PO Box 13171, Burton, WA 
98013 206-463-5986 


WANTED: Original antenna binding post 
for an ARC-5 command set transmitter. 
Ivan, WA6SWA, 703-237-9511, 
inxxv @cox.net 


WANTED: Rack mount power supply for 
National RAS receiver (Navy HRO Jr.) 
This is Navy type CNA-20090. Please 
contact Robert, W7MKA, at 541-476-2064 
or robert.h.goff@ gmail.com 


WANTED: Non-functioning 3-500Z or 3- 
1000Z tube. Must be unbroken. For shack 
display. John, N5JC @arrl.net, 214-356- 
1009 


WANTED: 3kv plate tuning meter for 
Yaesu FL-2000 amp. Bernie, 805-481- 
6558 or WAGHDY @aol.com 


WANTED: some 6C6 and 6D6 tubes in 
new condition. Gale Roberts WB9RWW 
phone 920-696-3491 email 
wb9rww @ gmail.com 


WANTED: Working National Type 697 
Power Supply for HRO-5. BC-375 
transmitter. Brian Roberts, 130 Tara Dr, 
Fombell, PA 16123. 724-758-2688. 
k9vky @verizon.net 


Brand New - Freshly Manufactured 


COLLINS R-390 (A) 


Plug-In Capacitors 


"Octal" Style 


Also 51J / R388 


Q Details: www.hayseedhamfest.com 
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OPPORTUNITY AHEAD 


— for trained men only! 


Get In—and Get Ahead in TV 


SYLVANIA TUBE 


ELECTRONIE O° 


FOR RADIO, TELEVISION AND AUDIO EQUIPMENT 
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ELECTRONIC SPECIALTY PRODUCTS 


| Electronic 
Specialty 
‘Products 


_ BBP-1020 


__ Broadband HF Preamp . 


DIGITAL READOUTS FOR 
NEARLY ALL VINTAGE 
RCVRS & TRANSCEIVERS 
FT-101 TR4 TS-520 KWM2 


RECEIVER PRE-AMPS 
TO STAGE EXTERNAL 
ANTENNA MOUNTED 
INSIDE VINTAGE RCVRS 


PD-2 SSB ADAPTER 
455KHz & 500KHz IF 

AM SYNC DETECTOR 
DRM DOWN CONVERTER 


KK4PK. COM 


WANTED: Manual for model 800 
keyboard. Joe, WOTUT, 850-233-0614 


WANTED: Lampkin 105B frequency meter 
with calibration book. Jerry Everhart, 
K4MFC, 278 Wildlife Rd, Lexington NC 
27292 336-345-2443 


WANTED: And Needed, Drake model 1A 
receiver, in good operating condition. Call 
Dick, W7KDL, 602-571-4291 


WANTED Tubes 6P5, 6SJ7, 12JU7G, Good 
Used OK. Jim Benaszeski, 10505 
Benaszeski St, Rothschild, WI 54474 715- 
359-2860 After 3 PM EDT. 


WANTED: A, B, C, E, and F Coil Sets for 
the HRO-50. Also E and F coils for the 
HRO-50-1R. Jack Troup, WA6JYU, 415- 
897 3987 


WANTED : Heathkit XC-2 and XC-6 
converters for use with a Heathkit RX-1. 
Almost any condition! Please email : 
kemiller@ccvn.com or call Keith at 828- 
682-4379. If no answer please leave 
message. All calls returned! 
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WANTED: 600:8 audio transformer as 
found in LS 166/u Loudspeaker series. 
Robert 613-722-4098 or 
rwboyd @ distributel.net 


WANTED: Restorable AR88, CR88, CR91 
or similar receiver. Prefer within 200 miles 
of NW Ohio. Jon, KC8ZDD, 419-822-9247 
j_c_chamberlin @ hotmail.com 


WANTED: Small black plastic tip for the 
“Trig-Line-Free” lever switch on a HP- 
8601A sweep generator, also main tuning 
knob for same. Anthony Norden, School 
Cottage, 10 School Lane, Watton At Stone, 
Hertfordshire UK S$G14 _ 3SF, 
agwnorden @aol.co.uk 


WANTED: R-390As. It was built to play, 
not sit and decay. | overhaul and find them 
a good home. Ted @x44.cc 


WANTED: ARC-5/SCR-274-N_ type 
equipment, connectors, accessories, 
cables, etc. Any condition, single items to 
many OK. Mark, WOPXM, 
mmckeown @tde.com 303-278-3908 
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The R390A is es ya magnificen 
freed from m lita | contract con strai 


non- -radioadtive, Am erican ma ade, amuich better visibil 


Jeecre 


wits Er BEFORE 


re details, optiongan d pricing c call Chu ck Felton KDO 


Fora test drive cometo: | 2 
Felton Elettronic Design 
1115 South Greeley Highway : 

Cheyen ne, Wyomi ing 82007 


By appointment only _,,. a 


WANTED: Manual-schematic for Sierra 
101 frequency selective voltmeter. Harry 
Weber, 4875 W. 107th St, Oak Lawn, IL 
60453-5252 


WANTED: Early RCA electron 
microscope, finder’s fee paid. Alan Weiner, 
207-286-5483 WBCQ@wbcqg.com 


WANTED: Hallicrafters DD-1 receiver 
audio chassis audio transformers and 
power transformers. Rod, W5CZ, 
RodPerala@aol.com, 303-324-2725 


WANTED: Hammarlund R-620 JAN 
version of SP-600JX28 receiver. 413-527- 
4301 George, K1ANX @charter.net 


WANTED: Meter for parts from a Hickok 
6000A tube tester. Walter lacobelli 2147 
Harmon St Ridgewood Queens, NY 11385 
718-456-1988 


WANTED: AF-67 mod transformer or parts 
rig with good mod transformer. Also lots of 
IERC TR5-5020H 7-pin black tube shields. 
Chuck Felton, 307-634-5858 
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email: sdividenign Galion com 
web site: www.feltondesign.com 


WANTED: National NTE exciter, NSA 
speech amp and NSM speech modulator. 
| still love National! Sylvia Thompson, 
NiVJ, Hopkinton, RI 401-377-4912 


WANTED: SSTR-1, SSTR-4 and SSTR- 
5. Bob, WOYVA, robert @isquare.com; 
703-450-7049 


WANTED: B&W or equivalent push-pull 1 
kw swinging link coil assembly. 75 and 40 
meter coils preferred. Bird 500H wattmeter 
slug. 209-522-5580 Les, W6LHQ 


WANTED: Need a dial lock for Hallicrafters 
R-274D/FRR. Walter lacobelli, 2147 
Harman St, Ridgewood Queens, NY 11385 
718-456-1988 


WANTED: Millen 90281 HV rack mount 
Power Supply. Frank, W4FMS, 
616.881.1618; w4fms@aol.com 


WANTED: National NTE Exciter to 
complete National 600 Watt Transmitter 
Restoration. Name your price. Brian Harris 
WA5SUEK 214-763-5977 
cosmophone @ yahoo.com 
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Estate Purchase 
Consignment 
Finder’s Fee Available 
SOLD FOR YOU, LLC 
Established 1998 
John Wieder, KOJY 
<3 62639 OhIm Road, Montrose, CO 81403 
Tel: 970-249-2751 or Email: djwieder@q.com 


WANTED: Collins Manufactured Tubes 
(ca 1936-1938) Need Air Cooled Triodes 
such as C-100E, C-200, C-211, C-251A, 
C-279A, C-300, C-800, C-802, C-830B, 
C-841, C-849, C-852, Water Cooled 
Triodes such as C-207, C-858, etc, Air 
Cooled Rectifiers such as C-249A, C- 
357A, C-866, etc and Water Cooled 
Rectifiers such as C-214, C-237A, etc. 
Jim Stitzinger, WASCEX, 23800 Via Irana, 
Valencia, CA. 91355 818-519-4419, 
jstitz @ pacbell.net 


WANTED: Boy Scout radios from the 
1950s. Complete sets, kits, parts and 
documentation. Fred, KC9OWW, 
fmikolajewski@wi.rr.com, 414-257-0189 


WANTED: Hammarlund ED-4 Transmitter. 
Bob Mattson, W2AMI, 16 Carly Dr, 
Highland, NY 12528. 845- 691-6247 
w2ami @ arrl.net 


WANTED: Vacuum Tubes: 279A, 212E, 
249B, 258B, 271A, 242A, C120, C100A, 
804, RK20, CK70, GL805, C201, ZB-120, 
802. Components for Collins 12H /12N 
speech input console, including 
preamplifiers and program amplifiers. Rod, 
W5CZ, 303-324-2725, 
rodperala @ aol.com 


WANTED: Early QSL cards from my 
Grandfather, Hal Smith (SK). His calls 
were KH6KA, K6YJR, K6OQE. Gladly 
reimburse postage plus modest finder’s 
fee! Phil Wilson, 1355 Big Otter Dr, Blue 
Ridge, VA 24064 k6cra @arrl.net 
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WANTED: One of my “KN8GCC” QSLs 
from the mid-1950s. Tom Root, 1508 Henry 
Court, Flushing, MI 48433, 
wb8uuj@core.com 810-659-5404. 


WANTED: Seeking Ham/SWL/Weather 
unbuilt kits. Gene Peroni, KA6NNR, POB 
7164, St. Davids, PA 19087. 215-806- 
2005 


Electric Radio Custom 
Coffee Mugs! 


These coffee mugs are nice custom- 
made, 11-ounce white-ceramic mugs 
with the Electric Radio logo in 4 
colors and your name and call sign 
in large letters below the bottom 
border. These are printed in 6 colors. 
They are microwave and dishwasher 
safe! Call for ordering at: 
720-924-0171 
Shipped) by (UPS... ieee $22.00 
Or on the Internet: 
www.ERmag.com 
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WANTED: PRESS WIRELESS, NY: 
Photos, information wanted on Hicksville, 
Baldwin, Litthe Neck, Centereach, 
Northville facilities. George Flanagan, 42 
Cygnet Dr., Smithtown, NY 11787 
w2krm @ optonline.net 631-360-9011 


WANTED: Collins R-389 LF receivers, 
parts, documentation, anecdotes, 
antidotes. W5OR Don Reaves, PO Box 
241455, Little Rock AR, 72223 501-868- 
1287, w5or@militaryradio.com or www.r- 
389.com 


WANTED: Postcards of old wireless 
stations; QSL cards showing pre-WWII 
ham shacks/equip. George, W2KRM, NY, 
631-360-9011, w2krm @optonline.net 


WANTED: Searching for RME CT-100 or 
3R9 xmtrs and info about them. David 
Edsall, W1TDD, 156 Sunset Ave., 
Amherst, MA 01002. 413-549-0349, 
dedsall@crocker.com 


WANTED: WW II German, Japanese, 
Italian, French equipment, tubes, manuals 
and parts. Bob Graham, 2105 NW 30th, 
Oklahoma City, OK 73112. 405-525-3376, 
bglcc @ aol.com 


WANTED: QSL card from W9QLY - Frank 
(Mac) Maruna. Will buy or trade. Will buy 
entire collections if a card from W9QLY is 
included. Will pay finder’s fee. Don 
Barsema, KC8WBN, 
donaldbarsema @ att.net 


WANTED: Collins promotional literature, 
catalogs and manuals for the period 1933- 
1993. Jim Stitzinger, WASCEX, 23800 
Via lrana, Valencia, CA 91355. 818-519- 
4419. jstitz@pacbell.net 


WANTED: Manuals, manuals, and 
manuals for radio-related equipment to 
buy or swap. Catalog available. Pete 
Markavage, WA2CWA, 27 Walling St., 
Sayreville, NJ 08872. 732-238-8964 


WANTED: Military radios vintage, 1952 
and back. Ken Kolthoff, KBAXH, PO Box 
215, Craig, MO 64437. 913-634-3863. 


WANTED: Incarcerated ham seeks 
correspondence. w/others on mil (R-390’s 
&backpacks) & tube radios. Also copies of 
postwar-90’s surplus catalogs, backpack 
specs & photos. W.K. Smith, FCl 
Allanwood Low, PO Box 1000, White Deer 
PA, 17887 


WANTED: HRO 600, NCX 1000A, TEK 
570, EK56-4, E1800, EB-200 RA3712 
service manual for R2174B similar to 
RA6790 contact alan.royce@ngc.com 
oscar873 @ aol.com 


WANTED: R390, R3890A and R392 
receivers dead or alive or parts/ 
assemblies. Any condition considered. Will 
pickup if you have enough items. Glenn, 
WA4AOS, 864-684-2956 


JOIN THE AWA — Antique Wireless Association 


THE ORIGINAL AND LARGEST HISTORICAL RADIO-COLLECTOR GROUP 
e Publishes The AWA Journal with: 


- Battery & AC receiver restoration 
- Vacuum-tube history & collecting 
- Old-time amateur-radio contests 
- Communications receivers 


(awa) Mail check to: AWA Membership, P.O. Box 421, Dept. ER, Bloomfield, NY 14469-0421 
“x " awamembership@rochester.rr. com (585) 392-3088 http://www.antiquewireless.org 


e Produces the famous 


- Free want-sell-swap ads annual Rochester Meet 


- Early television 
- Horn loudspeaker 
- News of U.S. & foreign clubs 


e Maintains unique 
radio-TV museum 
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HANG YOUR NEXT WIRE ANTENNA WITH THE NEW 
Bu aN SQUARE SHOT! 


EZ Hang’s custom construction is welded/ 
bolted steel attached to a reel that is corrosion- 
resistant plastic and stainless steel. New design 
sling shot (U.S. Patent No. 6286495), with new 
wrist support to fit a man’s hand, with new UV 
resistive 11-inch long bands will help you reach 
that extra high shot. The pouch is 1-3/4" wide for 
easy grip. The EZ Hang square shot will clear a 100- 
foot tree with ease. EZ Hang kit is $99.95 + $9.05 
shipping. (We now have 8,400 satisfied customers 
around the world.) The EZ Hang comes with a one 
year limited warranty. 


540-286-0176 


EZ Hang, Code E 
32 Princess Gillian Court 
Fredericksburg, VA 22406 
www.ezhang.com 


Call Today! 


WANTED: NOS Bud Portacab Cabinet 
#WA-1540, 61/8” W x 8” D x 8” H, or NOS 
Premier Equivalent #CC-2000. Louis 
D’Antuono, WA2CBZ, 8802 Ridge Blvd, 
APT C-2, Brooklyn, NY 11209 718-748- 


8:30PM Eastern time at 607-754-2848 — 
leave message and | will return your call, 
or email me. My new email address is 
WA2EJT59 @stny.rr.com. Thank you, Joe 
Long, WA2EJT 


9612 after 6 PM EST 


WANTED: Information about “Salvage 
Sam’ who ran a surplus store on Transit 
Road in Buffalo NY. Phone me before 


WANTED: Desperately need ball chain 
for NC-300/303. Joe, K2MZE, 603-652- 
4873 JoeK2mze @aol.com 


Drake Manuals on CD 


The R.L. Drake manuals that were 
compiled by HamManuals are again 
available from Electric Radio! 

This is a high quality 2-CD set of 
manuals for the ham equipment that Drake 
produced. Also included are official Drake 
modifications and all of the 3rd-party 
modifications by Sherwood Engineering, 
and others. 

Now all of your Drake service 
information can be in one place and you 
won't have to worry about not having a 
manual when a new piece of equipment 


Adobe Abe onder? enters the shack. 


Performance will vary 


These CDs were originally sold for 
$71.95, but are now available for only 
$24.95, which includes priority shipping. 

Electric Radio 

720-924-0171 or on the Internet: 


www.ERmag.com 
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WANTED: Hickok meter for 600 & 800 
tube tester, bad is OK, looking for a case. 
Steve Bartkowski, PO Box 848, Beford mm? 
PK, IL 60499 


ANOLE RADIO CLASS 


Antique Radio’s Largest Monthly 
Magazine — 4,000 Subscribers! 


Classifieds - Ads for Parts & Services 
Articles - Auction Prices 


Meet & Flea Market Info. 


miSpec Commanicmions | | fam ain rh 
R-390, R-390A, R-388 & Other Military ’ ; 
Receivers U.S. Rates: 1 year 
Sales - Service -Manuals - Parts $36 ($48 by 1st Class) 
Box 633, Englewood, FL 34295-0633 A.R.C., PO Box 1558 


Please call us at: 941-474-6818 
FAX: 941-474-7874 Port Washington, NY 11050 
; Web: www.antiqueradio.com 
milspec39@@aol.com - ; 
“Since 1985” Email: arc@antiqueradio.com 
Toll Free: (866) 371-0512 Fax: (516) 883-1077 


PayPal VISA 


The Collins DVD Repair Library 


THE COLLINS AND HAMMARLUND VIDEOS NOW AVAILABLE ON DVD! 


Now you can work on your classic equipment with the help of these world-famous, digital- 


format DVDs that work on standard DVDplayers and computers! 


With these classic references on DVD, viewers will benefit from the latest technology in 
the world of video. You can instantly access whatever part of the video you want. 


4 hours, $89.95 
2 hours, $89.95 
1 hour, $39.95 

1 hour, $39.95 

2 hours, $39.95 
2 hours, $89.95 
7 hours, $109.95 
2 hours, $49.95 
4 hours, $89.95 


Shipping within the US: $6.75 each for the first two DVDs, additional 
titles are shipped free. 


ER BOOKSTORE, POB 242, BAILEY, CO 80421-0242 
720-924-0171 
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— ELECTRIC RADIO BACK ISSUES — 
All Electric Radio back issues are either from the original press run or are lithographic 


reprints from the original negatives on archival quality, acid-free paper. Shipping prices 
are for delivery by media mail within the USA. Overseas, please inquire for shipping 
quotes. The on-line search for back articles is at http://www.radiolabworks.com/ 
ersearch.html 

¢ Single Issues: $3.85 Each, Postpaid 

1-Year Sets (Or Any 12 Issues) $39.00 per year + $5.50 S&H 

¢ Special Deal on Any Four Years (Or Any 48 Issues): $105.00 + $6.50 S&H 
Almost all of the back issues of Electric Radio from #1 are available for $425.00 + 
$19.00 S&H, at least a 56% discount the over single-issue price. 

° For a postpaid 29-page printed back issue index, please send $3. 

* Foreign Customers: Please Inquire for Shipping Rates 


— COMPENDIUMS — 
All of the Collins compendiums are packaged in nice 3-ring binders. 

Collins 75A-4 Modification Compendium: All the factory modification bulletins from Collins Radio Co., and 
all the articles printed in CQ, Ham Radio, QST and ER over the last 45 years, now 108 pages, $20.00 plus 
$5.75 S&H. 

Collins S-Line, KWM-1, KWM-2, KWM-2A Service Modification Compendium: 260 pages, $45.00 plus 
$6.75 S&H. 

Collins KWS-1, 32V series, and 75A series (A1 thru A-4): 43 pages, $15.00 plus $5.75 S&H 


— BOOKS — 


A. Atwater Kent, The Man, the Manufacturer and His Radios: This 108 page book describes Kent’s bi- 
ography, his rise from a saleman and inventor of electrical equipment one of America’s foremost radio manu- 
facturers. There are historic photographs and diagrams on nearly every page, and color plates with vintage 
AK advertiSing.-------------------------------------------------nn nnn nn nnn nn nnn nnn n nn nn nn nnn nnn en nn nn nena eee $25.95 - 10% = $23.35 


Arthur Collins, Radio Wizard: 394 pages by Ben Stearns tell Arthur Collins biography from his early years 
until retirement. Stearns is a professional journalist and was employed by Collins from 1962 to 1977. Many 


historic photographs and stories from former employees. ------------------------------------- $18.95-10% = $17.05 
Again Available! Volume 1 of Crystal Clear by Maurice Siever-:----------------- $29.95 - 10% - $26.95 
Crystal Clear: Crystal Sets, Crystal Detectors and Crystals, Volume 2: 282 page guides to crystal sets 
and related US-made equipment from 1920 to 1955, by Maurice Siever---------------- $29.95 - 10% = $26.95 


Early Development of Radio in Canada: 154 pages of Canadian radio history by Robert Murray, 
excellent illustrations on nearly every page covering the early wireless days and the start of radio 
broadcasting and manufacturing! ---------------------------------------------------------- $26.95 - 10% = $24.25 
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Miller’s Collecting Science and Technology: 160 pages of high-quality color photographs from 
museum collections make this hardback volume an excellent introduction to this new 


collecting field. Written by Lindsay Sterling--------------------------------------------------------- 


US A AGE aay. SCL ars Ae Ae $29.95-10% = $26.95 

Mil Spec Radio Gear, Volume 2: Released in 2009, Mark Francis (KIOPF), describes in 252 spiral-bound 
pages surplus military radio equipment released since the passing of the vacuum-tube era, with the exception of 
popular items such as the CV-591 sideband adapter, the Hickok TV-10 tube tester, and a TS-375 VTVM. 12 
chapters discuss 30 different types of equipment ranging from HF to the VHF bands. The layout and photo work 
is excellent. ---------------------------------------- 20-00-2222 202-2 n nn nnn nn nnn nn nnn nn nnn nn nena $24.95 - 10% - $22.25 


> NEW! Surviving Technology: Bruce Vaughan’s new book about his early experience in radio, and it’s 


also about building the “Ultiimate” regenerative receiver that’s based on his many successful designe, with 
complete information and schematics!----------------------------------------------------------------- $27.95 - 10% = 24.95 
The Collector’s Vacuum Tube Handbook: This is a 205 page book that is full of unique, hard-to-find informa- 
tion on tube types that were released before 1934. Includes history and good photoS.-------------------------------- 
meen en en een nn nnnnannnnnnnnennanennnnacnnnannnnennnnanannnnnnanennnnanennncennanennanacnananaaannenaaannanamnaaene $25.95-10% = $23.35 
Radio-Craft: 50 Years of Radio by Gernsback: This is a high-quality 141-page reprint of the March 1938 
edition of Radio-Craft magazine and is about the first 50 years of radio, and contains hundreds of vintage 


advertisements. -------------------------------------------------2----2- 2m nnn nnn n nn nnn nnn nnn nnn nnn nn enen $15.95-10% = $14.35 
Radios by Hallicrafters : High-Quality photos, descriptions, approximate values, and short histories of nearly 
everything made by Hallicrafters. By Chuck Dachis ----------------------------------------------- $29.95-10% = $26.95 


Radio Tubes and Boxes of the 1920s by Fathauer: If you appreciate the rare and colorful vacuum tubes and 
advertising art from the early days of radio, then this great 104-page book will be very interesting and informa- 
LIVE. --------~---------- 2 ono n nn nnn nn nnn nn nnn nnn nn nnn nan nn nnn nn nen ne nen nn nen nennnnennanennn cn sennnnnenennanennesen $26.95-10% = $24.95 
The All-American Five Radio: Although this book is about classic American 5-tube broadcast receivers, it also 
contains a wealth of accurate information on vacuum tube receivers, proper troubleshooting, and alignment and 
is recommended for experienced repairmen and novices alike. 92 pages by Richard McWhorter------------------ 
won nn anne nn nn nnn nn nnn nnn nn nnn nn nnn nnn nn nnn nn nnn nnn nn nn nnn nnn nn nnn nnn nn nnn nn nn nnn nen nn nen nnn nn nn nen enna nn nnnennn $21.95 - 10% = $19.75 
The Bavarian Yankee, by P.H. Thompson, is an exciting new, well-written, 295-page, soft-cover novel tak- 
ing place in Europe at the end of WWII, full of colorful characters: Americans, Germans, Russians, and 


Poles, mentioning radio communications of the day.------................. corer reenter nen nnn ne nnn nnn $13.50 


Again Available! Tube Testers and Classic Electronic Test Gear: Written by Alan Dou- 
glas, a retired engineer, this book is packed full of valuable information about test equipment. 
166 color pageS. ------------------------------------------------2-------- 2-2 -------------- $29.95-10% = $23.35 
Vintage Anthology, Revised Edition: by Dave Ishmael, WA6VVL, is a revised and updated version of Dave’s 
popular book. 209 pages of great information especially valuable to radio builders. ------------------------------------ 
won nnn nnn nn nnn nn nnn nn nnn nnn nn nnn nn nnn nn nnn nnn nn nnn nnn nn nnn nn nnn nn nn nnn nnn nn nnn a nnn nn nnn nnn nn nnn nennnnnnnnnennns $21.95 - 10% = $19.75 
Zenith, The Glory Years, 1936 to 1945: 244 high-quality pages all about classic Zenith radios. Hundreds of 
high-quality color photos, and history from the Zenith company archives, never before available. If you like 
beautiful Zenith consoles, you will like this book! by Cones, Bryant, and Blakenship-----$34.95 - 10% = $31.45 
Zenith, The Glory Years, 1936 to 1945, Illustrated Catalog and Database: A companion volume to “The 
Glory Years,” this one has 151 pages of reproduced Zenith advertising and full serial number, chassis number, 
and production data that has never before been available in one reference manual, or to the public. 151 pages 
by Cones, Bryant, and Blankenshil.---------------------------------------------------9----2 202-220" $29.95 - 10% = $26.95 


Ordering Information: 
U.S. Mail Orders: Please add $4.50 shipping for one book and $1.00 for each addi- 


tional book, five or more books are shipped free to one address! Checks and 
money orders by US mail are fine. Overseas and Canadian Orders: Please inquire for 
shipping quotes. 


Available by mail order, by telephone at 720-924-0171 or on the 
Internet at www.ERmag.com 
Visa, MasterCard and American Express 
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Keep yan ER Magazines Organized! 


Sold in sets, shipped flat, easy to put together, no glue required. 


Each box holds about 12 magazines. 
These boxes are the correct size for many ER-size magazines, 


including Antique Radio Classified, The Old Timer's Bulletin, The 
Tube Collector, or The AWA Journal. 

Set of 10: $11.75 + $9.45 S&H 

Set of 15: $17.25 + $9.95 S&H 

Set of 20: $23.00 + $10.45 S&H 


ER Bookstore, 720-924-0171 
PO Box 242, Bailey Colorado, 80421-0242 


Or order on-line at WWW.ERMAG.COM 


Communication 
Equipment 


AMPLITUDE * FREQUENCY 
MODULATED MODULATED 
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Central Electronics Parts and Repair Support 


Nick Tusa, K5EF, is pleased to announce the resumption of parts support and radio 
restorations for the entire Central Electronics product line. No matter if your need is a 
160M conversion kit, broadband couplers, AF Filter/Limiter parts, HV capacitors or a 
replacement coil for your rig’s bias/ptt relay, we have the parts to keep your rig on the 
air. 

Need help, but not a full restoration? Worried about shipping a 90-pound desk 
crusher? Don’t fret....we have special test fixtures to service individual plug in modules 
and even the VFO, absent your radio. And we can answer most any parts or service 
question via email or telephone. 

Please visit our web page, http:// 
www.tusaconsulting.com/ce.html for 


latest Central Electronics information and 
pictures of our newest restoration product 
for the 100V Broadband Transmitter: 
replacement meter faceplates. Order one today 


at our special introductory price and make 
your 100V look as great as it sounds! 
ContactNick:lusa, K5ERK 
Telephone: 985-249-6467 


Fax: 985-249-6468 


SURVIVING Surviving Technology 
TECHNOLOGY | By Bruce Vaughan, NR5Q 


Long-time ER readers are familiar 
with Bruce Vaughan’s (NR5Q) many 
popular articles in Electric Radio over 
the years. Surviving Technology is a 
chronicle of Bruce Vaughan’s lifetime 
of experience in radio and is a finely 
produced presentation with excellent 
illustrations and schematics. The book 
is 8-1/2" x 11" and is printed on coated, 
glossy, medium-weight paper stock. 
In 7 detailed chapters, Bruce gives you 
a blow-by-blow description, including 
schematics, of all the secrets needed to 
build a successful regenerative receiver. 
The “Ultimate” is amazingly straight- 
: forward, stoutly built, and Bruce pro- 

ST vides all the details to successfully build 
sy: .0(e) A/NGelsP Ning cyeget your own based on his 60 years experi- 


ence. 


Available from the Electric Radio Bookstore, see page 61 for ordering information! 
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W7FG hj eke 119 E. George St 
Manuals \ Mastuela ) O°  ., 
~. | ) pS ae 2 7 


Order on-line at: 


We are your l-stop source 
www.w/fg.com Y P 


for radio, test equipment, 


Send your questions to: and audio manuals 
sales®w7fg.com 


Order by phone: 
(812) 932-3417 


800-807-6146 US only 


customer satisfaction guaranteed! 


Electric Radio T-Shirts 
The front displays the logo from the cover of ER (the tube logo, Electric 
Radio, and “celebrating a bygone era’’). The back has “Real Radios Glow 
in the Dark” (used with the permission of Classic Radio). The T-shirts are 
100% cotton and come in Small, Large, X-Large, XX-Large. The color is 
slightly lighter than the cover of ER. $16.50 delivered, $17.50 for XXL. 
(Medium Available by Special Order) 


NATIONAL RF, INC. 


Dial Scales i. Plug-In Coil Forms 


ne mn : New-Manufacture 
The perfect finishing touch for Digital Displa plugin coil forms on 


Wala ort age — , Aaualy cigtal a Bin octal base 
eds nh ond frequency readout for ne review in 3-09 
| vintage equipment! 
www.NationalRF.com 
858-565-1319 Hundreds of rare tubes 7969 Engineer Rd, #102 
FAX 858-571-5909 Call us for details! San Diego, CA 92111 
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Subscription Information 


| Published Monthly 

Rates within the US: 

Ist Class Rate: $45 (mailed in envelope) 
Periodicals Rate: $34 


Rates outside the US, by airmail only: 
Canada : US $54 


All other countries: US $70 


Electric Radio 
PO Box 242 
Bailey, Colorado 80421-0242 
720-924-0171 
Office Hours: 9:00 AM to 5:00 PM MT, Monday to Saturday 
Subscriptions and renewals may now be purchased 
online at WWW.ERMAG.COM 
Visa, Mastercard and American Express 
FAX: 303-838-3665 


email: Ray@ERmag.com or leditor2@indra.com 
The Electric Radio mailing date is posted monthly at www.ermag.com 


The Caps Are 
Back! 


By popular request, we are offering 
another run of the popular Electric 
Radio baseball caps. These new 
caps are a nice 6-panel all-cotton 
style with an adjustable rear 
headband and a 3-inch front brim. 
The background color is khaki, 
and the ER logo is embroidered in 
4 colors, not printed. These hats 
will hold up for a long time. 


$22.95 Shipped Priority 


ER Store, PO Box 242, Bailey, CO 80421 720-924-0171 


Or On-Line: www.ERmag.com 


Electric Radio 
PO Box 242 
Bailey CO 
80421-0242 


Mainichi 
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